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[3GHBVoIP(Voice over IP) ] [LTE-Advanced]
PSTN: Public Switched Telephone Network
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Backhaul » E-UTRAN Enhanced Packet Core (EPC)

UE: User Equipment (1—#i#3K)
MME: Mobility Management Entity (O—=>% Hl1#)

ekl = HSS: Home Subscriber Server (il A& 1&%R)
(eNB) W P-GW: Packet data network Gateway (IPﬁ’é—)_
IMS: 1P Multimedia Subsystem PCRF: Policy and Charging Rules Functions (G£&1&%k)
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NSSF: Network Slice Selection Function (FYr7—4Z2354L4)
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*3GPP: 3G Partnership Project

- 3GPPIZHITHEREKEEKR -
@D Rel.15TCT—%L—F

2020 2021 2022
Mar. Jun. Sep. Dec. Mar, Jun, Sep. Dec. Mar. Jun, Sep. Dec. Mar.
TSGHE3  1SGH#B4  TSGHBS  TSGHBS  TSGHE7  TSG#8B TSGH8Y  TSG#I0  TSGH91  TSGH92 TSG#93  TSGH94  TSG#9S
‘ ‘ |
Rel-16 Stage 2 Rel-16 RAN Completion
Rel-16 Stage 3 Release 16
LI{IASN.1 RAN4 ‘
Rel-17 RAN Content Definifion '
Rel-17 Stage 1 Release 17
I

(EY:10Gbps. TY:20Gbps) &% E.

@ Rel .16 CEIERE ., 2 FFEHRHEOLTHREEM,

Unlicensed Band®DF| A [ZDULVTE R A ESh =,
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Rel-17 RAN Completion ASND RAN4
Rel-17 Stage 2 (RAN2/3/4core)
i ' !
Release 18
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Hi#8:3GPP IRel 165 E R a—IL ]
https://www.3gpp.org/release-16
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https://www.cac.co.jp/product/iot/

DWT, EHEEELNEHONSFE.
6G "\

""""""""""""" « E2E very low latency < 1ms
* Always low latency
* Gbps coverage everywhere

feMBB URLLCY \ 5
5 e Extreme high _
t 5 G reliability |
i« Guarfinteed QoS for wide range
« New coverage areas, e.g., SN of usp cases (pto 99.99999% reliability)
B

sky (10000m), sea (200nM), Space, etc. ., * « Secfire, private, safe, resilient, ...

Extreme low

Extreme high
latency A

data rate/capacity |
* Peak data rate >100Gbps

exploiting new spectrum bands
* >100x capacity for next decade

@

Extreme coverage

: Extremefow | = .S Extreme massive | ... ‘
' energy & cost | New combinations connectivity |
; 5 of requirements - :
« Affordable mmW/THz NW & devices._ f » Massive connected devices (ioMmm?)
d > : -for new use cas ; S
* Devices free from battery charging e * Sensing capabilities &

high-precision positioning (cm-order)

SGLAEIZEE RSN S TH A
HE X EHENTTRIE I6GHRT A hR—/3—12.0iK (2020)
https://www.nttdocomo.co.jp/corporate/technology/whitepaper_6g/
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LTE-AdvancedB§ X, ES5 NE & :BBUET > T 7 & : RRHZ 7 Bt 9~ 5 &= B £ C-RAN
(Centralized Radio Access Network) W& R, SR EAEM XTI HERAFNTLNS,
5GD YT —U1&R (RU/DU/CU) ERFENTL A—T LD NET S A sEMEHY

RU(Radio Unit)&DU(Distributed Unit)/CU(Central Unit)DFET
RSN EERBICKY., Ry T—IBENEILT S,

BS & AEAL

RRH (Remote Radio Head) &

Fronthaul

BBU (Base Band Unit) & ] é
NETEET, Antenna z (ORAN split) 5GG
CNSORIBERR RRHs [ Backhal =
(Outdoor) MEC '
Lower layer split (LLS)
= é Midhaul =
b RU DU O 2) q Backhaul / : =
Antenna [MEC &S IPBB =g
RRHs Higher layer split (HLS)
{(®utdoor) 1
7 Fronthaul Midhaul P
(ORAN split) (Opt. 2) : .
vl === Backhaul / == =
L] [ Sl e &
Cascade
Hi#l:Cisco Systems Inc. Blog [ 5G—3RanEZ B H—EXTO/N(5—
E2E 7—FTOF¥ F1ESC BHROERT7I/EX(1)]
https://gblogs.cisco.com/jp/2019/11/service-provider-end-to-end-architecture-1-radio-access-in-5g-era-1/
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N CPRICOBSAMAENS MRAVE —FIZ, 8. OAMEZE A7 YT FIZIX6

( ;"'»\il‘i“. ISAIMBZENS
B : 7o) Uik &1t [CPRI/OBSAIA T av S RN )
https://dl.cdn-anritsu.com/ja-jp/test-

measurement/files/Product-Introductions/Product-
Introduction/MT1000A_MT21100A_CPRI_JL1100.pdf
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Current Near Future Future Epc EI!E core !EE e
BBU/ RUS RAN:I/NJ-? WONAP ORAN _
A ,’..’ l,.”.._-, * SONE 9RAN .0
R ) = XA JRAN ckhau
SLINNIY 0 I BB [ g 9, n-/iname \ packaad
—~ o) ? —s) | verizon’ Backhaul
EMS %J B e E!! cu
MU-PIane[ 4 ] m]]ﬂ ! S L2- Nn‘r L3
RU' || BBL > :j> Gy |y B
— cuwHW/SWﬁ. —] | BBU u_u Fronthaul-ll
mm] %g L+ COTS RU(DHW/ SWQ‘ r T \u TL2RTN
‘ EJ ORAN TR ZA(E iii DU
l. | l A ot sprint -~ ©
' ::-a Ovodafone “llim CPRI
hardware v ‘ 0 Fronthaul-|
Y779z 74t (Software Defined Network) [2&dF+—F 1t RRH (E) RF———» ‘é? RU
i B R ALK DDA TR [5COELSEALIZHIF T 10 5G

http://www.awcc.uec.ac.jp/wp/wp-content/uploads/2019/05/2019 04 25 Invited_talk KDDI.pdf -
A {5 3% R DB FF

PERIF— LB THRIBEMA T H LA S H o7 (Nokia, Ericsson, | H#:TTC IBSHRBBGKEES RT7L0T0Y
Huawei) 8. /S —YEDMANTTEEIZ, TORE AL Fr—pEiss | PEUSBIIRT 7 ERICHT SRMHRES
y) . ktﬁj‘iﬂ‘]'lﬂ'ﬁ’/IT'U)ﬁ?ﬁ‘?T: E *ﬁ#l:%% l%% b{ﬁid—éo https://www.ttc.or.jp/application/files/1515/5969/8881/TR-1079v1.pdf

A N BODDF—TLEMESEHBBH L LA ->TEY.
J-R "RIFARUF—IE  -BBERORITARYIREE (03— —RADLH
A L | A -
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5GD EER AT THAMIMOLEE FITEHE LVOAM (Orbital Angular Momentum) {&EH%E
HEhTL 3, 1TbpsHAJREE RAFN ., 2026 FEEENDERALICH F-FIRMNEE P,
L. 2ERFOEEZRITHVMEERM (<K6GHz) DERICIEFAME, TD=HF
BAEBFTHERAINSDEESIZ, Rel.1SLIEIZIEEE LN EDH NS AT REED B LY,
OAMIEZEDKREHIBAEAMNEFTLTWV O DREITHELFEBE THHEMEG-THY.
TFoTTDINEEFRIEEGEWBARBO—DLIE-TLVS,
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Hit: AARBEEBEHRASH INTTEHTFOv—F L1  https://www.ntt.co.jp/journal/1903/files/pdf/lIN20190332.pdf 14
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Hl-ICRyr)—O2BEET ASAV VT BETCIERE IRV T—H%FER,
BEODREIHBBAOT—FLENRERTHZ ML, IL—T120T7 DEZERIEHLRIZ,
MPLS (Multi Protocol Label Switching) E®DIPIZIKSELNIL—T 1427 FiEXO, AIRRHTD
BRICKAN—T1V T DRBEILGEEZBEAL, RSAP VT TUYHLERYET—2I2
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5GI7 U3 Bo
S Z0R— Ry KDJ—2

3

=

HE: BRRYET—-
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R—FIRHBHIBIE]

https://www.janog.gr.jp/meeting/janog42/program/network-slicing

7@,

Ta® | MPLSTEM TIRERA
N F 5 EEEHY.,
B8 % &L TPCE (Path
Computation Element)
ZEA. = AIDHE

(2) [R3,R4,R2]
AP o

(1) VPNDI—H—
MSIEHESmseckd
AEER2INEZL N

‘Edge
A 4 " /‘
[ [107]104]

102

HE: Ry —H IO FELT FM|5|‘_SJ/

https://lwww.infraexpert.co

m/study/mpls1.html
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[AIE i D #EH51] ¥4 DPITIE, KDDI, B3I, NECAAIDERAERE S,
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= gy A = = A 0! IS | OmEssoLmiL
LIRS N NS B — ’ “ g @ *yrI—SBEHOERIE e y
Hi#: SoftBank TNVIDIADGPU%;E AL 1-5GRABE B O TR EE ,;Z;ém 2 B
https://www.softbank.jp/corp/news/press/sbkk/2020/20201029 01/ BEFXE BEPEE Y-t A% 88
ERIRALE roh0-9 B BERGE . jﬁﬁtya— =
3 b - 1y 7Y
DA MRS 2L DERIZEY FIHOFRAS ey Ve vt &
BN, EDEH . AIZEITETIEIL—28 EEREIy—y A= T LN
- I N ¥
@Sﬁﬁﬁﬁ {t%ﬁ%;ﬁ:%ﬁﬁ q:a) ')'d];f\% HEL: BBE [EFPHAIRYET—IH A EREIT OB
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DBEERE 77/ \—) ZF -G EEEL, NSaaS (Network Slice as a Service)
B TEDRRAF Y REPRITAHENTES,

o s—sese— *MAT. FYVTREERBEEREL.
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o) 3 g Lo FAI = j'_;. B WWW.
& EIERY e[ BE ) —= <=
by =L £5451215.
1—PABELT HMEEF SRR, B D —

RYRIT—OZBET L7y TR,

Available for Purchase - mﬂ "n

& o > >

» -3 2 = X e O & =

Ticket Management BPM Budgeting Capacity Crange Cloud Uniersity Colobration Configuration ait
& A % e -} S A & YIRITT « N/A
EREP Fauits oM Incident Ivercory Layers Materials Network Sbeeg PR . 1—%15{5&?%&3
@ = V—2DT—
-« @) S (@) & Q (1) s SIICLBEF
Omei Care Pertorrance Purchasing RAN Bepcrurg RF Plannin 9 Security Ske Development . BELDHESZ DR
¥ % a8 & @
soN Topology Vendors Warehouse Work Orders SG uﬁw ﬁf:t-&_EXﬁz% ( N SaaS) ': °

H 8 ERE/ (LK S5t EHITRakuten Communications Platform Q#Ff=72EY & | (—EBNEDOH Hi B AR 22 4 —iBAT)
https://corp.rakuten.co.jp/investors/assets/doc/documents/20Q2_Mobile_J.pdf 17
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20205 7R )1)—ADRel.16 T, RHFFAEDEEFHITEBMDAGEEINT =, oTBREEEE
5G—CN (Core network) [Z&#t ATRET. TiHIoTHETOFANEESN TS,
LTE-Advanced B X ICHFEL. REFAEFDREZTVYUTOEMBZREBALR YL
) —I1Z81F5“Anchored NR-U"721F+T%i{, “Standalone NR-U(5G-CNIZEERITS
88) " hFRICbh o=, SRIFEZBEDRERIIFENABRINSIRAH,

Anchored NR-U Standalone NR-U

EEMISHHHE
(Rel. 13 THKEFH) 5G-CN

Rel. 16 Chnh>1-f ke

S# . NR-URG
DT TR
F T

AIRETESHY

Unlicensed Band

(NR-U) DiE{E(X. A—HYRESA O RADEEE
X7 DEME Mbhhd i, BRlDEE
(NR)Z#ZMHL.a7 RYRIT—=0FaAT7RYET—YH
*vbT—5(5G-CN) Scenario B Scenario C | ST S EAAIREISES,
ISR ND. Carrier aggregation Standalone L2 B Eﬁﬁi&&*?hq_?
NR Wlth SG'CN and NR-U NR-U With SG'CN *  https://www.nhk.or.jp/strl/publica/

rd/rd178/pdf/P02-03.pdf

Hi 88 : Qualcomm Inc. Blog “How does support for unlicensed spectrum with NR-U transform what 5G can do for you?”
https://www.qualcomm.com/news/ong/2020/06/11/how-does-support-unlicensed-spectrum-nr-u-transform-what-5g-can-do-you 18
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