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[1] ITU-T G.Supple.67 (07/2019), Supplement 67 to ITU-T G-series of Recommendations (ex. G.Sup.5gotn)
Application of OTN to 5G Transport
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. S5 HABEEEERATLIZEITS OTN OBEA (ITU-T G.Supple.67)

B2y

ARILET, [ITU-T GSTR-TNSG] (Zit# STV A5 5 B ENKE(E A7 A (BG) ZINETHT-HD
FZ U AR—= bRy MU= OFEMHIZHHLT B72D12, BEFEOX N7 v AR—xy hU—2 (OTN) #i45
[ITU-T G.709] 3L TX [ITU-TG.709.x] 2V — XD HIZOWTEREH L TW 5,

F—U—F

OTN, optical transport network, 5G, mobile, transport

1. EFA%EE

ARETIE, [ITU-T GSTR-TNSG] (2R ENTWDH 56 F 7 AR — hRry F T —27 QBRI HHLT 5
7oDlZ, BEKRINTWDIHE N T AR— by hU—72 (OTN) #%5 [ITU-T G.709] 5L O* [ITU-T
G.709.x] ¥ U —ADBEMIT W TR L TV D,

2. BEHK

[ITU T G.698.2]

[ITU T G.709]

[ITU T G.709.1]
[ITU T G.709.2]
[ITU T G.709.3]
[ITU T G.781]
[ITU T G.798]

[ITU T G.873.1]
[ITU T G.873.2]
[ITU T G.873.3]

[ITU T G.7041]
[ITU T G.8261]

[ITUTG.8262]

[ITU T G.8262.1]

[ITU T G.8271]

[ITUT G.8271.1]

[ITU T G.8273.2]

[ITU T G.8275]

[ITU T GSTR-TN5G]

[3GPP TS 23.501]
[3GPP TS 38.104]

[3GPP TS 38.401]

Recommendation ITU-T G.698.2 (2018), Amplified multichannel dense wavelength
division multiplexing applications with single channel optical interfaces.

Recommendation ITU-T G.709/Y.1331 (2016), Interfaces for the optical transport
network.

Recommendation ITU-T G.709.1/Y.1331.1 (2018), Flexible OTN short reach interface.
Recommendation ITU-T G.709.2/Y.1331.2 (2018), Flexible OTU4 long reach interface.
Recommendation ITU-T G.709.3/Y.1331.3 (2018), Flexible OTN long reach interface.

Recommendation ITU-T G.781 (2017), Synchronization layer functions.

Recommendation ITU-T G.798 (2017), Characteristics of optical transport network
hierarchy equipment functional blocks.

Recommendation ITU-T G.873.1 (2017), Optical transport network: linear protection.
Recommendation ITU-T G.873.2 (2015), ODUKk shared ring protection.

Recommendation ITU-T G.873.3 (2017), Optical transport network — Shared mesh
protection.

Recommendation ITU-T G.7041/Y.1303 (2016), Generic framing procedure.

Recommendation ITU-T G.8261/Y.1361 (2013), Timing and synchronization aspects in
packet networks.

Recommendation ITU-T G.8262/Y.1362 (2015), Timing characteristics of a synchronous
Ethernet equipment slave clock.

Recommendation ITU-T G.8262/Y.1362 (2018), Timing characteristics of an enhanced
synchronous Ethernet equipment slave clock (EEC).

Recommendation ITU-T G.8271/Y.1366 (2017), Time and phase synchronization
aspects of telecommunication networks.

Recommendation ITU-T G.8271.1/Y.1366.1 (2017), Network limits for time
synchronization in packet networks.

Recommendation ITU-T G.8273.2/Y.1368.2 (2017), Timing characteristics of telecom
boundary clocks and telecom time slave clocks.

Recommendation ITU-T G.8275/Y.1369 (2017), Architecture and requirements for
packet-based time and phase distribution.

Technical Report ITU-T GSTR-TN5G (2018), Transport network support of IMT-
2020/5G.

3GPP TS 23.501 V15.4.0 (2018-12), System Architecture for the 5G System.

3GPP TS 38.104 V15.4.0 (2019-01), NR; Base Station (BS) radio transmission and
reception.

3GPP TS 38.401 V15.4.0 (2019-01), NG-RAN; Architecture description.
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[3GPP TR 38.801]

[3GPP TR 38.913]

[CPRI]

[eCPRI]

3. &
2L,

3GPP TR 38.801 V14.0.0 (2017-03), Study on new radio access technology: Radio
access architecture and interfaces.

3GPP TR 38.913 V14.3.0 (2017-06), Study on Scenarios and Requirements for Next
Generation Access Technologies.

CPRI Specification V7.0 (2015-10), Common Public Radio Interface (CPRI); Interface
Specification.

eCPRI Specification V1.2 (2018-06), Common Public Radio Interface: eCPRI Interface
Specification.

4. BEER UEAFRE
ASCETIE, LU OGRS & AT RE 2N 5,

3GPP
5GC
AAU
AMF
BBU
BNG
C-RAN
CP
CPRI
CN
CR
CuU
D-RAN
DL
DU
eCPRI
eMBB
eOEC
Fn
ogNB
MEC
NG
NGC
NR
NRT
NSA
OLT
OEC
OTN
PDCP
RAN
RRC
RU
SLA
T-BC
UE
UL
UP
UPF
URLLC
VN
Xn

5. &4l

3rd Generation Partnership Project

5G Core

Active Antenna Unit

Access and Mobility Management Function
Baseband Unit

Broadband Network Gateway

Centralized RAN

Control Plane

Common Public Radio Interface

Core Network

Core Router

Central Unit

Distributed RAN

Downstream Link

Distribution Unit

Enhanced Common Public Radio Interface
Enhanced Mobile Broadband

Enhanced OTN Equipment Clock

5G logical interface between the gNB DU and CU
Next generation NodeB, 5G base station name
Mobile Edge Compute

Next Generation

Next Generation Core

New Radio

Non-Real Time

Non-stand Alone

Optical Line Terminal

OTN Equipment Clock

Optical Transport Network

Packet Data Convergence Protocol

Radio Access Network

Radio Resource Control

Remote Unit

Service-Level Agreement

Telecom Boundary Clock

User Equipment

Upstream Link

User Plane

User Plane Function

Ultra-Reliable Low Latency Communication
Virtual Network

(Logical) Interfaces internal to the RAN (“Xn” specifically refers to one connected between two
gNB nodes)
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e 3GPPNG-RAN O TN LA YRS FIS AT R — T D N T AR— Ry NT—7
(MACIPHY 38D = DA 7 v 3 > 6, £72id intra-PHY EID7=$ D472 2 > 7) [3GPP TR
38.801] i, —MEANICT By FAR—LE ENTWD,

e 3GPPNG-RANFL A > & 7 =—ZA (gNB-CU & gNB-DU D)) . F721ZH 75 NG-RAN / — I
(ONB F 721 ng-eNB) MO #RMT D2 Xn A v F 7 =—A %, LIFLIEI RAF— s &R
Do

e 5GC & NGRAN & DD 3GPPNG A > % 7 = — A, ¥7-13#72% NG-RAN / — F (gNB 7=
I% ng—eNB) [3GPP TS 38.401] MlD#fi A& d 5 Xn A &2 7 = — %, — AT Ny 7 R—)L
Lanas,

6. 4vbaAXFYYaY

Heffrsi5# [ITU-T GSTR-TN5G] 1%, IMT-2020/5G % v bV —27 OBWET N EFHA T F U AIZo0T
FLH L TWD, F72, IMT-2020/5G 1y NU—2 % B R— b 27200 T AR — Ry bU—27 1B
THEMIZONTHREEH LTV D,

ASCEL, [ITU-T GSTR-TN5G] (ZFR#i &N TW5DH 5G b T AR — bRy b U —27 OB H LT 5 7=
OIZ, BEFEOH N T VAR — x>y hU—2 (OTN) &4 [ITU-T G.709] B LT [ITU-TG.709.x] >V —X
DI OV TR L TV D,

7. BRETHCERT—FTIFY
ALETIE, 5G M T —% T 7 F v id. [ITU-T GSTR-TNSGlICRE#H SN T\ b b DA BT 5,

8.5G S VARR—FRY FI—=HF7—XTFTHOF¥
8.1 3GPP M#EERNBIL a7 Ry FI—VBHENR S UVAR—FRY FI—9F7—XTHOF ¥ ICEZZHE

~4G 5G Central Cloud:

New Core-C

IMS

DPI

TCP/MP-TCP proxy
Wireless Cloud Office

NGC-U (Mobile Edge
Computing) :
NGC-U

Video Cache

‘‘‘‘‘

X 8-15G Xy NV —2ZIZBi}dar7xy NU—2 DEE
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D4 OSOREBITKST D2 ERTE D,

1) Z7uerybhE—n

T DA, BERESELENS PHY O B E FALEDRNIHIE L, UNI A v 2 72— ZADE w b L— M,
%125 Ghit/s 725, 5G % v P U =27 DA, NNI A > & 7 =— A0 e b L— ME, K 75 Gbit/s
%7213 150 Gbit/s (i JEEE 2 BB T HEA) L7225, GBLVEC A 7Y v Fxy hU—27 DA, NNI
A BT =AM By b L— M, K 100 Gbit/s F=721% 200 Ghit/s & 725, 2B, 7 hFk—
WZF 1) 2 B AE R R O BRI IR BTV S (100us SRim) » £7-. FTI U AR— bRy FU—Z,
12 Point-to-Point (P2P) DERE CHEE SN D,
2) 2 Fad—v

ZDOBAIE, HERESEISA PDCP & RLC & ORIICAIET D, UNI A > Z 7 =—ADEy hL— ki, K
10Gbit/s F 7=1% 25 Ghit/s Tdh D, NNI A X 7= —ADE » kL — ~E, 10 Ghit/s & 7-1% 25 Gbit/s DK N
BFEThH, DUDT 7Y SF—a VhkFET5, b7 AR—hxy NU—27 ORI, FIiY Y —
FRIFV TICTHESIND, 2, BEODU R 1250 CUIZENIND,
3) Ny I HR—)v

ZOGEIL, HREELRARRC XY EMLICAIEL, By b L— FERIE, I FAFR—LEFRETH B,
XnA BT x—RIEMBE 2T 220D, v 2T 2—AThHAHD, N T T4 v I DA a—
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VIBMEEEIND, NG A ¥ 7 o— AL, FEHFNS 56 a7 ETHRAS—E A (V2X, eMBB, B X
W oT 72 &) ZjETHA U F T =2—ATHD, BF., B2V —ARERL7 77 NIZERShD -
O, "7 74y (IN—0 7)) BMEEIND,
4) NGC [#5s#t

770 Ry B TF5a7 /— RO EZRT, ZOHEIZE T2 UNILBLIONNI A ¥ 7 = —2R
DE > ;L— ME 100Gbit/s LA EE 72D,

825G #HHR—FFBHO0TN FSUVRR—FRY FT—97—FFIF %
8.2.15G FSYAR—FRY FTI—=9 7 =TI F v DBE

— KB, 5G F T U AR— bRy hU—Z1%, 7 bR—/b, 2 RLR—b, BIXONRN Y I R— V24
T, LOLANS, AR —F %, EAxDOTVF VY FIH o THRy NU—7 OENFRETH D, Lizhio
T, &V T I AHUELTE2DF A 7D RAN R BFAE LTSS Z & A [ITU-T GSTR-TNSG] IZFT#k 41T
W5,

I RAF—ABIONRNYy 7 R— kT A8y N — FEFFFEFICEITEBY, Yy hRX—ZXD T
T4y I V=T ) T EAREE T DHEESFR (B IPIMPLS #51%) 28, 2 RLFR—LBIL Uy 7 k—
DB FITHEE IND, LEBR->T, 2 RAKR— VB IOy 7 R — VO FHIZR— a5 X% 5w A
HTEBEELY,

i, 7ur hAE—iE, eCPRI N T 7 4 v 7 @ PP N ATRE CTHIUEXZ DEE Z R4 itk d b
OO, 7rYy hFR—UIKTHE Y FL— MR, I RAF—ABLONy 7 R—LOHE LY X500

LW D ERAEENH D, 2T, By F— FNEB IOy hT— 7%%@@ﬁﬁﬁ6
56%7/xf Ry NO—I T —%T7 7T v &2 EIL2O0D% AT, T72H C-RAN 1 L X D-RAN (247
T DI EMNTED,

8.2.1.1 C-RAN

C-RAN D4, AAU & DU I BES L, DU B LU CU IR UEBATICRE SN ThH, St TH L,
L7zBoT, 7av hA—AF Xy NT—IBILORYy IV R—LFy hNT—IBREEL, FEICL->TUII R
JVIR—L Xy U — 27 HIE(ET D, AAU & DU & ORI OIFREL, 10 ¥ a A—hKLETTHY, —JF, DU &
CU L DM DIEREIL, Bt+F e A—MLETTHD.

B AAJ\
DU
MUV \ o m cuU 7/MEC
ARy o, ——— -d
Ve g0 R ~EP
. > - | \N :
\ - s | Y | ew Core
¥ aal . vﬂbl'\ floa—" e ——— F< ’I’ "/
A\ ’/‘ DU e N\ ~Fn i?ﬂ‘
AAU/ A . \ . (@V] MEC
0 bu
A] Metro-edge Metro-aggregation Metro-core
| Fronthaul Middlehaul ] Backhaul

X 8-2-5G6 PV AFR— bRy hU—IT7—F%7 27 F¥%:C-RAN

7uay A=y PORE, Fy NU—27 hARua Ui, %V%?Ti)/ﬁihif%/%/ RA
» b (P2P) OEREE LB ENH D, —Ji. OTN LA ¥ Tlid, = A FBIOBIEL KT B 720K A >
FY—RA v b hFRuY—E725,

DU OALEIZFESWT, C-RAN 1L, ik 32K 8-4 IZRT LI, EBITKD2ODOXA ST HT &

NTED,

- KJFIC-RAN: DUIZ, CO (45 : Central Office) (CHIE &4, CO 1%, MANIZIZ, A huxzyP7
7 ANY T DR RINLET B, FCONDDUDEIL, 20~60TH 5 (F-DUMRIDODAAUIZEERE ST
WA ERETHHEE) .

- JMBBC-RAN:DU 1%, A by U A hOHFRICEEINS, A hrxy %A NI, @F, £
FRTZY T ANY TN RAE—NRA V MZEEESIND, & A hexy %4 NAODUDEL
X, $95~10CH 5,

8.2.1.2 D-RAN
D-RAN DA, AAU B X O DU 1ZE UHATICEE S, DU B L ONCU X, R UHATICEE SN TY, 4
SN Th LW, Lo T, £EANCIEIANy 7 R—L %y T — 7@Awﬁfb\\bwf~w%ﬁf¢
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LFENHDEN, 7ur bR—L Ry U—ZIIFEELRY, K831, Ny I E—Ixy NT—T DIhE
A4 % D-RAN iR LTV 5,

MEC MEC
y

Alb& DU+CU x ——--..\ //_...-—-.. == =

AAUu ~ ' \

AAU / \ -3 \ —’ < . _rl’ /EWCOFE

DU wcU
‘.DU.J'CH MEC \MEC
Metro-edge Metro-aggregation Metro-core
Backhaul

X 8-3-5G6 T AR—FrFy hU—IT—%F 7 F¥:D-RAN
D-RAN O, FF VAR — IRy hU—27 A brxy Y/ — NiE, 5G gNB & R UHPTICEE 415,
VU ZRAARBLIORy N2 E#FEEE2M ET 572012, B, A bRy P RAL AZBW TN v b
Vo7 M Rue PRREENS,

8.2.2 NGC Rz
# 8-1 |Z. NGC [H#Ei0Ef %2R,

#F81-NGC TRHTAB NS AR— bRy NT— 7 EORBE

RTA—K | Bt i
R 0.8-2 Thit/s % NGC / — Ri%, 500 o2 HT5b0 LT 5, KHEHBOFE

e b L— 3K 3Ghit/s, INHREIT 1/4 THY . NGC / — Rl
RI72 B> b L — MEKI 400Ghitls TH D, TS E LT 2~5 RNEE &
575, NGC / — FOERIL 0.8~2Thit/ls & 72 5,

FESE 1ms FHHNTDO DC Ay by 7 7 v FIZHER NGC M RTT (Round
Trip Time) %/~7,
e B R 100-200 km NGC il o BRI 7 Rk Bl & 7R,

A BlEofMIE. Yy hU =2 RE KIFT S,

8.35G #HHR—rFBHDOTN FSURR— Ry FT—U7—FFU F v DM

56 F TV AR—=FEYR—=FFTE0TINRY hT—I 7 —%T7 7 F ¥ &K 84737, ZHE, A hua
T, AMaT U E =gy BEXOA MRy U Ry FU—2 RA A (KB C-RAN, /N C-
RAN, B XL UD-RAN) bR ENs, MPDHFEWRY 7 A, 56 %y hT—27 LA E2EL, AL
//@T/7zli OTN Xy hU—Z UL A b, BAICIZZNHDOBELR LA VHEEZ R L, ETHI» N
TSI LA YD OTNBEEEZ KT, ZDOOTN Ry hU—27i%, BLTFICET 56 Ry hU—Z7 L A b
5] @&fﬁﬁ%#&@t LTW5,

- Active Antenna Unit (AAU) < next generation node B (gNB),
- AAU <& gNB distributed unit (DU),

- DU « DU,

- DU <> gNB centralized unit (CU),

- CU & CU < gNB < gNB,

- CU <> mobile edge computing (MEC),

- gNB < MEC,

- MEC < MEC,

- MEC < core network (CN) and

- CN < CN.

CU & gNB &L OffokiME (Xn) 1, <AV F KA > MY —</LF R A v MERIZK > T, Fid 10
A B —=RA v MG Lo THESL S D
- ZOOTN F v hT—27 T =377 Fvid, R TERL Y R— 5,

- 4G network elements: active antenna unit (AAU), baseband unit (BBU), enhanced node B (eNB) & evolved
packet core (EPC) fH]D#Efki (XI8-55H7),

- Broadband network elements: optical line terminal (OLT) & L < IZ digital subscriber line access multiplexer
(DSLAM), broadband network gateway (BNG) & core router (CR) WDt (IXI8-6% ),

- Data centerfi] D#EfE (IXI8-75 1)
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Private line customer premise network elements (CPE) B $%#5% ([XI8-8%:1R).

Fy hU—2 RAAL VWO OTN % v hU—2 =L A2 ML, [ITU-TG.709]. [ITU-T G.709.1]. [ITU-T
G.709.2]. B L [ITU-T G.709.3] (ZH#EHL L 7= OTUK 38 L TN OTUCN/FIexO A > # 7 = — A5 & A L T
Ihb,

KIZ3 T, EA IZ Metro-Edge & Metro-Aggregation [l Z##i5 25 OTN ry hU—27 L 2> h&ER L,
AC . Metro-Aggregation & Metro-Core i &4 #6i9 5 OTN * v hU—27 =L X M &RT,

Fx/eCPRI

i NG
_— Eﬁfw -
Metro Edge
meay  (Large C- RZN) @
EEMM

Fx/eCPRI

»

Metro-Core

ME: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

X 84-5G V74TV MRy RU—T LAV EERINDIBEED OTN Xy NU—IT7—F%F77F %
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CPRI S1
BBU
MEc MEG ) @V@'\ ~ ﬁ'
Metro-Edge NG
(Large C-RAN) ' .

/
Metro-Core
Metro-Edge I
31  EPC

ME: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

K85-4G / FAT YV bRy U= VAV FEERINDBFED OTN Xy NT—I T —FTF 7 F %

Metro-Edge
(Large C-RAN)

Metro-Core

» Metro-Edge
(D-RAN)

ME: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

K86- TH—RAVRISGAT UV IRy FT—Z T VAV NEEBENBEED OTN Xy NU—7 7 —
X7 Fx
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DC DC DC

e~ L 'm‘ﬁ?j o el

Metro-Edge 'UEA]

@I (Large C-RAN) J?:JN
i
o e

—— ac e
e B )

mﬂmC RAN) EE]’ Metro-Aggregation Metro-Core

P |
\4MQ_\/AQ'

MEC d < 7 ' 1

{ . Metro- Edge EAJk
(D- RAN) EAJ

“Mk\a& Al

: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

K8-7- F—FBL B —0FA T bRy NU—FZ LAV M EEERENBBED OTN Xy hU—2 7 —
X7 Fx

CPE CPE

CPE J

‘ac ||

E | T o

/4335:;;”“'}% "“ﬁ \ e Y .
\

wiecl (Large C-RAN) EA j' / o
m_/wm
CPE (EET
= / Imql hfi'
e |
i m %BAN) Iﬁ\ JJ' Metro-Aggregation |ﬁ?- Metro-Core
(5E] \‘
e | K e [
G ,{ﬂ&il—\ P S
{Mﬂ! Metro-Edge ‘Eéjwk \ |, KLN i U@J. \ |
- (O-RAN) EA U N[ g

: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

®88- AR T4 TV bRy FT—I T LAY b EBHSNBHED OTN Xy T —7 7 —%7 2
F %

X 8-9BLUK8-101E, 5GIZHBIFH7ar rA—, I RAF—L, BIXORY ZHR—ILEAL &,

OTNRy hYV—=2IZBF DA Puzy P X727V F—var BLOA Mray Fi L OO
Btk Z 7~
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L

Fx/eCPRI @ F1 NG T

Fronthaul

' l Metro-Aggregatio Metro-Core

’ AC| '

AAU
Fx/eCPRI
Fx/eCPR

AAU DU

| :-_' |
\ . = ' AC ) | l !

Fronthaul K = _ ey t/ s

\ NG m NG NG

AAU gNB
ME: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

K 89-OTN Xy hU—F7 RAALEDSEG 7uay bF—ABLOI Fuds— FA4 v OREK

Fx/eCPRI F1 NG

MEc L
Metro-Edge
(Large C-RAN)

Fronthaul

Metro-Core

AAU
Fx/eCPRI

Fx/eCPR
AAU DU

Fronthaul

AAU gNB
ME: Metro-Edge, EA: Edge-Aggregation, AC: Aggregation-Core, MC: Metro-Core

K 8-10-5G Ny Z&R—/ RAL & OTN Ry hU—7 RAL L DOBR

83.10TN A FAQAZRY FI—H FALY
OTN A hrE a7y hT—7 RAL T, KA v a2ty hU—7 bR Y, RV TRy T —27 k
maY, FlEANA Ty RA v aBIRN) TRy NU—7 v UOBANEZOND, {nikibiE
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X, 20km~450km TH D ERET D, A braTHoO KA AL ERIZBITL2Ey FL— MEAZ, K
Nx100Gbit/s TH 5,

OTN A hr a7 Ry NU—27 RAA 2 TiE, 100G, 200G } L V400G OTN A > & 7 = — A )Ml F Al B
THY, A FTx2—ADT x—=v ;& LTIE [ITU-T G.709] / [ITU-T G.709.2] IZHE STV 5 OTU4-
SC. BLV [ITUT-G.709]/ [ITU-T G.709.3] IZHLE 41TV 5 OTUCL/FlexO-1-SC, OTUCN/FlexO-1-SC-n,
OTUC2/Flex0-2-DSH, OTUCN/Flex0O-2-DSH-m (m= [n/2]), OTUC4/Flex0O-4-DSH, OTUCN/Flex0O-4-DSH-m (m=
[n/4]) & D, £7-. [ITU-TG.698.2] IZHEIN TS 100G B LA HIE X5 200G 3 LT 400G 7
TV r—vara— RREANETHD,

8.3.2 OTN Metro-Aggregation Ry k=9 KAAL >

OTNA ka7 7 V5 —va RALUF, RA U RY—FKRA L bRy NU—F hRa Y F23F0 »
TR—=ZADWHFy U —27 bRV ERIETHIENTE S, EEEMEX, A hax U 7 TiX5km 225
20km TH Y, #HiHF VU 7 TiE 5km » 5 40km TH D ERET D, KV 7 OFCREXRKEEZBED L. IR
5 OfEIX 40km & 80km IZZNEIEET 5, RAA VEFRICE TS OTN *y hU—27 L A MNEOD
By b L— FEfRIE, 9 100Gbit/s~200Gbitls T 5,

KA N —RA o Mt T U AT, 100G, $ L <% 200G OTN A ¥ 7 = —ABMEHFRETH
D, A B Tx2—ADT +—~v ;& LTE[TU-TGINICHE SN TWVWD OTU4, LT [ITU-T G.709]/
[ITU-T G.709.1] IZHE &4 TV % OTUCL/FlexO-1-RS-1, OTUC2/FlexO-2-RS-1, OTUC2/FlexO-1-RS-2 43
%, F£7-, [ITU-TG.959.1] DX Y E=2Z VIEE2 T & NRZ25G BL U PAMAS0G 7 7 U r— g 0 a—
I 411-9D1F, 4L1-9C1F, 4L1-9D1F, 8R1-4D1F. 411-4D1F 3 L U} 811-4D1F A WHETH 5,

WIZ, Vv 7%y NT—I OBPEOTF IV FICoONTR#ET S, M1k, A a7 RAL &R
raT7 U= gy RAAL v OERIZHDL—ROOTIN Xy hT—2Z LA FE2RT, 20 O0TN Ry
FT—=Z LA ME, RTIE, 400X A a7 7 F—a ) o ZX#ianTBY, &V 7%,
A a7 TV = ar RAL U EARNRZY Y RAAL VOERCHD 450056 2D O0TN xy hU—7
TLAY MRS TWS, 2B, Vo7 %y FU—2ZDE v b L— hE, 400~1200Gbit/s D#iH T
%,

ZOA. 1006, B L<IFE200GOTN A » Z 7 = —ABMEMAFRETHY . A VB T2 —ADT —~
k& LTI [ITU-T G.709], [ ITU-T G.709.2] IZHIE SN TV 5 OTU4-SC, B LT [ITU-T G.709] / [ITU-T
G.709.3] ITHE STV S OTUCL/FlexO-1-SC, OTUC2/FlexO-1-SC-2, OTUC2/Flex0-2-DSH 734 %, [ITU-T
G.698.2] ™ 100G F L UMFHRD 200G 7 7'V r—v a v a— RBEAFETH D,

OTINA > H#7xz—ADEy hbL—FERIULA—FDE Y hb— b eFT 57— ¥ X WHERIL, @
W, OTN X LA Y E2N L CHEHBEITONDIHEND D,
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DOTN Ry NT—FZ LAV EEGETIRHA MR TSI F—~YarRy NU—7

8330TNAMAZIYISRYFI—=D FASLY
8.3.3.1 OTN K#R4& C-RAN Metro-Edge Ry FT—9 ALY

OTN KHIFIC-RAN X by U RAA UL, KA MY —FRA U Fexry hU—27 bFRu Y ERE
Fo—VERHAOXF Y T =7 PR ORBANARETHD, A hRTy Y RAL X rT 7)Y
F—=vay RALVOBERIZHDHOTIN/ —FRE, Ahvzmy PV RAAL Oy VZH5H OTN / — REO
HxA ((BiE) OFEREEX, A he=x U 7 Tl 1-5km, #i5= U 7 TiX 1~10km TH 2D L{RET D, KA A
VERIZBIFAO0TIN Ry hU—27 L A MO E > b L— FEE, £ 100Ghit/s~200Gbit/s TH 5,

RA L N —RA v MRt U A Tid, 100G, $ L<IF200GOTN A ¥ 7 = —ANEHFRETH
D, AL ET2—ADT F—=<v F& LTIE[TU-T GT09[ICHRE STV S OTU4, B L OITU-T
G.709)/[ITU-T G.709.1IHLE & TV 5 OTUCL/FlexO-1-RS-1, OTUC2/FlexO-2-RS-1, OTUC2/FlexO-1-RS-2
Db, 72, [ITU-TG.959.1]D¥ bV B =¥ V{FE2 T A NRZ25G 5L UNPAM4AS0G 77 r— 3 v
o1— | 411-9D1F, 4L1-9C1F, 4L1-9D1F, 8R1-4D1F, 411-4D1F 33 L 1} 811-4D1F 2N A A RETH 5,

B-12 [T T Fx— O TV ATIH, (KR 5 DOKRBUL C-RAN A hrx v UF = — ITHEH
SN, TNENRA PRy P RAL VOERIZHD 6 2D OTN Ry T —7 T L A2 MNIEHE Sz A
ka7 70— g RAL A MRZ Yy Y RAL L OBERIZHD OTN R*y NU—F EHRZERT,
Fr—rFy NU—7DE > b L— ML, 700bit/s~1000Gbit/s DEFHTH 5,

ZOHA, 1006, H LIX200GOTN A > X 7 = —ARNEHATFRRTHY, AV X T2 —ADT 4 —~<
k& LTIE[ITU-T G.709], [ ITU-T G.709.2]ic 3 E ST % OTU4-SC. B X OYITU-T G.709)/[ITU-T G.709.3]
\ZHE STV % OTUCL/FlexO-1-SC, OTUC2/Flex0-1-SC-2, OTUC2/Flex0-2-DSH A3 %,  E£7-. [ITU-T
G.698.2]™ 100G B L UNFHKD 200G 77V r— a3 v a— RRWEARTETH 5,
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OTN OTN OTN || [

X8-12- A a7l U —2ay RFALLVERA MRy AL VOERIZHD OTN Xy hU—r L
AVIEA POy P RALVOBRIZHH 6 DDOTN Xy NU—Z LAV AR L7 KHME
C-RAN A by PFz—V

8.3.3.2 /MR C-RAN Metro-Edge Ry FIT—9 FAAL Y
IMFEC-RAN A b=y PRy hT—27 RAAL T, LAY xy NU—ZI3FEE LRV,
OTN/MHBIC-RAN A FrTy P RAL D OTN / —FRid, A a7 7 U A= 3 0 O5ERICHS OTN
J—RERA VNI —KRA U MO 7 7 A4 N0 L THAEER S NS (X 8-13 5) . BiRiEAfHE, 2
ra= Y 7Tl 1~5km THY . 5= U 7 TiL 1~10km TH 2 ERET D, KA A VERICKITS OTN
Fy b= LA MEOE > b L— MEME, #9 25Gbit/s~50Gbit/s TH 5,
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—  OTN L
OTN = | : |
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X 8-13- /MAM C-RAN A bRy PD OTN /— R A a7 /U =3 RAL 2D OTN /— K[
DEHE

P2P #f5i > U A Tit, 106G, H L<IZ100GOTN A > # 7 = —ANHHARETH D, AV F 7 = —AD
Tx—<v b&LTIE [ITU-TGT09] IZHESN TS OTU4, L [ITU-T G.709] / [ITU-T G.709.1] {2
FAE & TV 5D OTUCLFIexO-1-RS-1 238 5, 7=, [ITU-TG.959.1] ®X: bV B2 V{5527 T A NRZ
100G BLP~NLTFF ¥ RNV NRZ25SG T 7V r—yara— KR#EAMETH D,

ii#% RV AT, BEEELRED 5T 5 256G BELE0GOTN A > 4 7 = — A& {EMT 548
ERHFELWEEZBNS,

8.3.3.3 D-RAN Metro-Edge *ry k7—9 FAL >

OTND-RAN A hrxT v Y FAA D OTN /— Ki&, A hue=x v 0 MPLS-TP/Ethernet Packet over OTN
Vo 7% LT, Aba7 7V r—varobificdhsd OTN / — RegEhiiah s (K814 2R) .

D-RAN X by PRy hU—2 DY ZHRICEBWTHET S OTN / — FRIDIERE (I51%) Bk,
A a7 TIE1~5km THY, #F U 7 T 1~10km TH D ERET D, FAAL VERICBIT 54T
DOTN %y hT—7 LAY FEOE v kL— AT, £ 25Gbit/s~50Ghit/s TH 5,
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C —5
D-RAN metro-ed
CPE soecse
OLT
eNB
m— === | —!  OTN
OTN -———L ol —— OTN
—_—
OADM |5
Packet over OTN ring ,_l__1 3
' (=
| OADM &
| I
L |

OTN _'|_ OTN JI— OTN H

-
—

|
ity

X 8-14-D-RAN A huz=y PDOTN J— KA a7 Y F—2 g AL D OTN J — R D%k

“Grey” > 7> ) AT, 106, H L<IX100GOTN A > ¥ 7 = — AR ARETH Y, A & T = —
ADT F—=~ h& LT [ITU-T G.709] IZHEZNTWD OTU4, L [ITU-T G.709] / [ITU-T G.709.1]
[CHRE STV 5 OTUCL/FlexO-1-RS-1 3 & 5, F7z, [ITU-TG.959.1] D bV B =¥ U{E5E 2 T A NRZ
10G BEL O~ /LFF v Rx/VNRZ25G 77V r—rara— RREHAARETH 5,

52« R U AT, BIEEELESED 5N T3 256 BLU50GOTN f V¥ 7 = — A& iEHT 548
ARIFELVWEEZLND,

9.0TNICEIFEFRY FT—VRSA LV THR—F

OTN iX., ODUK H L < L ODUflex X—AD AT A A F /b, BLW [ITU-TG.798] IZEZS LT
ODUP/<client>_A functions &\ 5727 T A4 7> b A YDAAL v F L THEBEEEHA LT, Xy hT—F 25
AU TR RRBEATRE T B, B, /T A T b ELTIE, SDHVCH, A —H %> b (BERpGE)
MAC/VLAN (ETH). MPLS—TP PW/LSP 4% &5,

10. OTN v FI7—2I2 B+ 3 EEH S L UEZIERA

5GOTN h 7 U AAR— hxy bU—27 Tid, BEEER L ONAHMELFEIN, A L0 2T AR A
VRE—T 2= AR AEE YR — N T AOICKE L SN, KT a id, 56 R A SR
L. OTN FT7 U AR—= bRy NU—=I DZODREPAY Y 22— a VEEHT D,
10.1 FEAEEH

5G E/NA MAIZ RSN T, XTO AAU OIERA V¥ —7 = — 2B T D EEHEA 72 v M,
[3GPP TS 38.104] ™% 6.5.1.2-1 IZREHk SN TV DL F ORITE T 2 AT T by,

# 10-1 B+ 72y VEM

BS (Base Station) 7 7 A FEE
JRB BS +0.05 ppm
ik BS +0.1 ppm

o—J Ll 7 BS +0.1 ppm

BESE4 D ATAR/PE RIS EIE, [ITU-T G.8271] D% 111 LM 2 IR ShTWnW 5,
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1020TN FSYRR—b+ XY b= DF=HORHAV) 2 —a >

AR L ONARES R R 2 7= 9 72 012, [ITU-T G.8275] IZKBW T EHESIND TNV HZ A I T
A—=hYVa—aB, OTN 7V AR— bRy NU—JIZBWTHEHINARERHDH, ZDY
Va—ali, sy rP—Nex U R7 AV r—2ar /) —ReDROobLp5 ) — KA, OEC,
eOEC, BLUT-BC7uv 7 2 HKR— T2 20ELT 5,

—xMIC, JEE SR — S PRC/ePRC 1%, 27 %> b U— 27 NICER S i, AARMERE T — N
PRTC/ePRTC I, Ny 7 h—n, 7uar hh—, £70E3 Rk —1xy NU—7NIZEEN D, B
BAMLEIL., 71 v 7P —r0n5 AAU ~D & v 78I X » THIBR S v, 2% [ITU-T G.8271.1] @ HRM I
EHINTWa,

R Y Y 2 —2 3 v OF4E . PRCEPRC & AAU & ORI OTN / — K%, OEC %7-i% eOEC 0¥y
HLAYr7uy 7 &2dR—FLARTFHUIRLARY, OEC 7 v v 7 {4£I% [ITU-T G.8262] K U eOEC {I:4kix
[ITU-T G.8262.1] ICHE S, v bU—ZHIRiE [ITU-T G.8261] IZHESNT WD, foBES 58S
1%, [ITU-TG.781] KX [ITU-T G.709] K O* [ITU-T G.709.x] > U —RITEFK S N-FIHHERE. SSM/eSSM
Av—Y T —<v b ([ITU-T G.7041]) KT SSM/eSSM A/ RIFH] Y V) 22— 3 DA,
PRTC/ePRTC & AAU L O] OTN / — Kix, T-BCPTP LA ¥/ 1 v 7 W R —F LTI 57
WV, 7y 7RI [ITU-T G.8273.2] ICHESNTEY, X v U —ZHIRi% [ITU-T G.8271.1] TEFR
NTW5, MoOBETL28ETIE, PTP 7LE A I R—F7Ta 774/ (G8275.1) . PTP A vk —
U7 x—=<v b ([ITU-TG7041]) . [ITU-TG.709] 2V —RBLO[ITU-T G.709.x]> UV — X TEFHESND
PTP A v E—UF ¥ RVEHE LT D, 1PPS iARE L OWFRIBI A » % —7 = — X%, [ITU-T G.8271]
WZBWTEHRINLTND,

JEFC 1-OEC, eOEC, F7/i& T-BC #¥ KR —F3F257DiZ, OTN LA/ —FRE&Tarrva |
LARL—v a2 L0/ —REARETHS, ZhiE, b0/ — BN OTNFHIR Yy N U —27 OFEIC
WL RITESRWIZDTH B,

115G #HHR— 578D OTN Ry kT—2 IZEB T HEEMER L
[ITU-TG.873xX] ¥V —RXDEEIZ. OTNDI-ODTF T 7 a AT EE DA Ty a 2t LT
W5,

- [ITU-TG.873.1] %, ODU LA Y DD OMEY 7 Xy NT—2 axrvay Surrsvarsk
EFL, OTSBILPOMSRFZL T AT 4 D00 T T 7 gy, fHxd 0TS, BLW
OTNDZ T4 T v MEBDZ®®D SNC/I FuT 7y a vzl d 548 bE e,

- [ITU-TG.873.2] IZ. ODU LA VicRBIFZIFY v 7/ FuT s a 2EXRT D,

- [ITU-TG.8733] i%. ODU LA VIZBITHAHFE Ay vaTdvnTrrva  2ERT D,

INOLOEEDOWTNG 56 Ry MU —7 DILEOH S THERT LI ENTEER, 7rY MR—/LHD
NIV AR= IRy NU—23 70T 7 v a SN2 WWRERITTEENER Ry b U —7 TRIEELSIN D5
BY, ETIIPFMRRIE SNCIN 7 a7 7 v a U EERTLZ ERBESND, —FH, X RAE—BI]
Ny = NVAD TV AR—= b Xy =7 Tk, Fv =7 bR YBIOARL—2 R T a7
A rDEDIZERLEI ETARY NU—2 U Y —Z2ORIZSE U T, LAY EIZ0ODU LA ¥, LF
Vorras a3 A Yy a s mT s a O TNTHRE e T v a a5,

12. £&H

BEFDOOTNIX, b T > AKR— MEGIZHEHATRE/R A ¥ 7 = — A OAM., EfEMA E. B L ORI &
OREREZIRHEFEETH D,
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