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- MBFEE 34 F3E4 A 12 "Beyond SGHFFEBRAR 1 = 213 Faﬁ%
75€+J[ JIZH VT Beyond 5G O REANOAERENETBTEL

CHDEOMERECEERL TS,

e NICTIIZNZRIF, [2]I2HWVT, TZH5LBeyond 5GR Y 7—T7 D
SVMEFAME - AT B MHERICIE EFEN SRR 2 H LT > T %R
B ETILELHY . ZTDI=HDIRIEIE (TAIMWER) %
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» ZMBeyond 5GT AR (DHILBEGE/NAILIRIE) DB/ N kLY
LTERDSIEARZY AN T ERFEIBEIN, RKFE-NICTREIL
S%3F | | BSAEICIERHDDREE XMFAEL=[3],

[1] https://www.soumu.go.jp/main_content/000747504.pdf
[2] https://testbed.nict.go.jp/bunkakai/pdf/bunkakai-11-02-1.pdf
[3] https://www.nict.go.jp/info/topics/2021/11/05-1.html
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* F
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2022-01.pdf
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YRFA—=NETY:REERE

105041 A G & : @ 564 093%

« TCPRME (TYRIDAITRATO—F) IZLYETA] e
TYBERE [Mbps]
600 : " e

10:45:54 HD5G5G | 1
500 10:47:34 | HD5G5G 1

400

300

200

|00

0]
| :45:42 | :46:22 | :47:02 | :477:42 | :48:22 | :49:02 | :49:42 |:50:22
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200
| 80
| 60
1 40
120
| 00
80
60
40
20
0]

“ INYRA—=/NY LY iR(EEE

e TCP3 1"(J:‘)1J0)o77«t:f\°/r\3 ) (24 A
Y 3®BIZ3EE [Mbps]

10:52:53 | CR5GSG 1
10:55:12 | HD5G5G 1

|:53:09 |:53:49 | :54:29 | :55:09 |:55:49 |:56:29 | :57:09 | :57:49
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- TR LD RIZANdroid DHEI ALY RITTEY

EIEZL B[ ms]
35
30 10:35:31 | HDAG5G
10:40:05 | HD5G5G
25
20
| 5
1O
5
0]
| :37:477 |:38:27 |:39:07 |:39:47 | :40:27 | :41:0%7 | :41:47 | :42:277 | :43:07
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% iperf3%Z A\ /-Al - EANDEHA

FY)3B133R E [Mbps] T Y):B{E3#R E [Mbps]

200 800
150 600
100 400
50 200
0 0

2:30:04 2:30:14 2:30:24 2:30:33 2:29:18 2:29:28 2:29:38

BIEZ F)[ms]

EYBEEE: 151 Mbps
T Y:R(ZHE :464Mbps
BEZE(LEY):0.67ms

2:28:30 2:28:40 2:28:50
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B —/\5v7@CMCE b B AR

RIC (RAN Intelligent Controller)
DU (Distributed Unit) =
CU (Central Unit) =—
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1324 [ A M © «Or% 5G .4 W 63%

R G-NetTrack Lite v16.0 :
ZRL—4—:999 002
MCC:999 MNC:002 TAC:1 247 I NR
gNB:0 CID:1 PCI:21 TA:

ARFCN:720288 BAND:N79 BW:
RSRP:-86 RSRQ:-11 SNR:25.0
$2E : 135.45591 481 © 34.806852
®E : 0km/h RHL C0°N GPS IEFET : 3m
BT 192m SE 1 92m i D Om

6 kbps DL: 100 kbps
999 002-NR DATA
—EJFRE - 54s
CELLID Cl ARFCN ’

0-1 21 720288

1326 X

ZoAN=H) =

BETNE Pvd Z#BENICEBLTUVET,

‘0

RTTe Jittere
40 - 6 ms 323 ms
Downloade Uploade

‘A%Q b 0.00

P Address: 202.180.34 226 - National Institute of Information and
Communications Technology, JP

IPv6 not Available
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1320 A P 5G 4 W 60%

(O @ fastcom/ja/# ®

’h\ BEE v TSI~

FAST

BEVD1T 22—y FOEE:

Mbps

LTS 7v70
. =

g L

7 O— KA A=
47 ms 943 ms 29 Mbps

24 F> b+ Chiyoda, JP 20218034226
1 —/\— Tokyo, JP | Osaka-shi, Osaka, JP

100MB & 30MB 2

25




e IPV6E{EASBLIITLELS!

e JI7L>Z2aAT7HIPVOEEHFR— LTV
j> IPvoXticLTWA5Ga 7o 2T v (18 3R)

¢ 72 MY RIBIEIZIPV6 A
B) b2 RL T353R TAUS N (B 3R)
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% BE N7 A9)NLATF

« A7 —/N
—0S:Ubuntu 22.04. |
-5GC:0penbGS 2.5.6

* Open5GSHA VA M—ILYERE[|]
—libssl . | DA X b—IL[2]
—amf.yaml (MCC/MNC,N27 L X S_NSSAI [3])
—upf.yaml (N37 KL X)
—nssf.yaml (NSI [3])

[1] https://openbgs.org/open5gs/docs/guide/0 | —quickstart/
[2] https://askubuntu.com/questions/ 1403619 /mongodb-install-fails-on-ubuntu-22-04-
depends-on-libssl | -1 -but-it-is-not-insta

[3] https://github.com/open5gs/open5gs/issues/859
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https://askubuntu.com/questions/1403619/mongodb-install-fails-on-ubuntu-22-04-depends-on-libssl1-1-but-it-is-not-insta
https://github.com/open5gs/open5gs/issues/859

H I RS54/ FHRDIH ¥ &EEF

)77LRA7H6DMmE ¢« Open5GSA\DEF%

r

¢ BresscowebConsole + 4 v 2 O = ® Oopenscszse 4 v o
+ c O D localhost o) B A = % C O D locathost ) o g N =
Yhreelca g =  OpensGs
2 Sutincriber
-~ MEALTIVE STATUS
Subscnbers tavw Sxboc) Oer
| sChRs ﬁ Profile
.
W AT PN [ED or  Accoun 099002000000055 999002000000064 999002000000086

999002 imsi-999002000000001
98900200000 9900200000008 999002000000097
999002 imsi-999002000000002 S9002000000086 002000000089 25002000000
999002 Imsi-S§ 959002000000098 999002000000100
999002 msi- ' .
Edit Subscriber
SIREHI0R. | RSk Edit Subscriber

999002 imsi- PLMN ID*

999002 imsi- 999002 Subscnber Configuration

999002 imsi

999002 Imsi-f SUPI (IMS1)*
94949002 imsi- 899002000000001 “
999002 imsi-
M .
Authentication Method Subscnber Koy (X)* Authentication Management Flesd (AMF)*
999002 imsi-
999002 imsi-
USIM Type Opesator Key (OPc/OP)*

a9g002 imsi-o  esotos o222
boaaa ; UE-AMER Downlink* Unit UE-AMBR Upfink* Unn

msi-

Operator Code Type*

|
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% IPv67RLZ27 v 2HBYON

5GI7@NICTIbRE

smf.conftupf.conflZ
IPv67RLZ7 0y 7 %3E 0

N6

OpenVPNh> L %2R E

RUEIZ /640 LT 55

IZOO |:2f8: 1b:e300::/56

Do

RAN@AFRAZE P Fv> /R
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F: @ O*s56AMTT
G-NetTrack Lite v16.1

FRL—2—: 0pen5GS
MCC:999 MNC:002 TAGT
.7:)".1 O o
N.720288

170 kbps
Open

Ot 56 4 873%

P E:

D&

SIMD AT —2 A
OpenSGS - NICTBSGTE

EFIL
SD01

IMEI
353825450006310

Android /N\—3 3 >

12

TI\NTXID

P7ELZ
172.17.31.4
2007:2f8:1b:e303:abfe:45be:5715:9437

choberiq;5624

1525 A FFO 56 4 869%

(> @& inonius.net/speedtest/

Restart

TSAIN=H) S
BT IPve TRANICERLTULE T,

|Pvie
RTTe Jittero
70.2n 4.77 v
Downioade Uploade

47.9

Mbps

Infarmation and Systems, National Instatute of infarmatics, JP

[Fvie
RTTe Jittero
48. 0 ms 4. 60 ms
Downloade Uploade

48.8

Mbps

P Address: 202.180.34 226 - National Institute of Inforrnation and
Cammunications Technology, JP

+ 8. ¢

1P Addkess: 2001:218:1he303 sbfe 45be: 57159437 - Resesaech Organization of

O

Pt 56 4 870%

& fast.com/ja/#

m B~ T34/

FAST

HEVDA > E—y FOEE:

5

LAFoY 7v70
- —k
Fo0—K

A% O—K#d A=}

d A
54!135 8601“3 1 1 Mbps
IF4F> b+ Oseks, JP
2001:218:1b:e303:abfe:45be:5715:9d37

4 —/{— Osaka-sh), Osaka, JP | Tokyo, JP
140MB &

e EE 50MB 2
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Ve 22— 74V RERTOTRRRER (1/2)

e OSIZAndoroid | 2

—OSHIFRIZELYUDPTYDRIZEAT T
> INRAS D/ Xy DB B & A%initiator TR WVBEADISETH W
LDILERFIMNTLED -

FEARALETTY
- 38 E %~ :G-NetTrack Lite
—iperf3:he.net-Network Tools ke

FRL—A—: 0pen5GS
MNC:002 TAG 24T
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D 27—t RRKXTOE ,Bvlk 3 (2/2)

c UE=2v— F 74> Bk +Y)38IE3EE [Mbps)
50
o iperf3GEE  TCPBELE) :UDP) 40
30
FY@(EHEE: 10.7Mbps 20
TY3RIEEE :40.4Mbps 10
BIEXEN(LY):5.Ims 6(:)2| .
EIEZL E)[ms]
8 50
6 40
30
4 20
2 10
0 0
6:20:45 6:20:49 6:20:53 6:21:46 6:21:50 6:21:54
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Uy EBNNL—ITOERNSER (1/5)
e AV —F AR X DIEE Y EL S S
|, RIEERBEMEE (B MILIIL—FICUSB#E#L L) PCETHERE
o] BE
2. D ERANT BT T4v 71D\ T T0L9EFT T > T HPCIC
SRR T HEREH T AE

¢ INLWHE -

|, REERBEDNHRGZR bR (pingXiperf3%) DiER %
BRI O DI AR MREZ H IV RUIT R >na g 774l
IO 55

2. iperf3TUDPTYIZOWTHRIZETEEICHR S
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VW T MLL—ITOBRRRER (2/5)

e Raku+IZPCH 5 USBA  — 7 Ltk LIZadbizsr

cadb> /I TaAVRETLZIEE LR

/ # atcli AT+CESQ EZDHITIE61, 38,51
AT+CESQ

+CESQ: 99, 99,6 255,

IEDEHFSNSH5CEEENEIIRKE3 D, NEICH4
ss_rsrq: -43.5+0.5*val < ss_rsrq < -43+0.5*val
ss_rsrp: - | 57+val <ss_rsrp < -156+val
ss_sinr: =23.5+0.5*val < ss_sinr < -23+0.5*val

-13.5<RSRQ [dB] <-13 L&
ou -1 19 <RSRP [dBm] < -1 |8 [&
/ # | 2 < SINR [dB] < 2.5

ss: synchronization signal

rsrq: reference signal received quality
rsrp: reference signal received power
sinr: signal to noise and interference ratio

[1] https://www.3gpp.org/ftp/Specs/archive/2'7_series/27.007/27007-f90.zip

LR ERS:ITES
-
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FTOERIRLEA (3/5)

« UE=E/NAILIL—F+PC +Y@EEE:10.7Mbps

« iperf3(UDP) TY&ERE:70.5Mbps
EY)i@{EEE [Mbps] T Y):R153ZHE [Mbps]
80 80
60 60
40 40
20 20
- 0

6:20:4 | 6:20:50 6:20:59 6:21:08 6:21:34 6:21:43 6:21:52 6:22:0 |
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% ENMIIIL—I TOEIRIRAEA (4/5)

e UE=E/NAILIL—%

« iperf3(UDP)
L V)IEIEZE) [ ms]
4
3

PC

6:20:4 | 6:20:50 6:20:59 6:21:08

October 29, 2024

L VBIEZE):|1.323ms
TYBEZLE):0.156ms

T YEEZE) [ ms]
4
3
2

O—

6:21:34 6:21:43 6:21:52 6:22:01
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W ENLL—ITOERBAREAI (5/5)
c UE=E/NAILIL—F _!:E 11 <RSRQ [dB] < -10.5
» ping. GPS/GNSS = &8 S {ZE KA 74 <RSRP [dBm] < -73

27 < SINR [dB] < 27.5
$GPGGA,042930.00, N E,2,10,0.91,54.5,M,34.0,M,,0000%62

64 bytes from 200 1:2f8:1b:e300::|: icmp_seq=1 ttI=63 time= 52 5 ms
+CESQ: 99, 99, 255, 255, 255, 255, e o

ping

$GPGGA,043839.00, ,N, ,E, I,
+CESQ: 99, 99, 255, 255, 255, 255,
64 bytes from 2001 :2f8:1b:e300::1: i _seq=549 ttl
$GPGGA,043840.00,3448.41324,N,13527.35525,E, |,
+CESQ: 99, 99, 255, 255, 255, 255,
$GPGGA,043841.00,3448.41329,N,13527.35522,E, 1,
 +CESQ: 99, 99, 255, 255, 255, 255,
$GPGGA,043842.00,3448.41329,N,13527.35533,E, |,
+CESQ: 99, 99, 255, 255, 255, 255,
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BATR

SFAFEMEFTEEL "HEE Y X7 4LID(Beyond OUDXY R T 4) ) D —ER

n.DX’F:EI’EﬁT%f &> O—ALSGRIRBIEV AT AICL AL X7 THER
z/hv JEHEL Hh T EEL. AFATH PILRERBOESHETYIRIS
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