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Y—EX (FTTH) DEXR

o TJO—F/\URDE K IZ4FLIPON (Passive Optical Network) & UL =37
JERVRTLOFRAMNEK.
o BATII4F(ZEthernetX—XMDPON (EPON) H & K
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&Y BEERECILVAIOBERBLEERTHINI7TANEEHDL
U CHETARENLERT VLA AT L.

> BE, WAMDSHDTV (4K, 8K), BB EREEEEDITO—F/N\URT7T ) r—3
U R R EEZE10GhpsiR D EESL T VRV AT L1t

> Flz, ENAILRITHT IECARL, EEAZILTHIEAD Ny I7R—)LELT, NG-PON2
5100G-EPONZE N KA EPONV AT LMNEAF N TLVA.

BIEFEEEE LA
RY—hTH> A—HEREl | -LYESIITDMATEE(ERTY VAT o7
SD, HD, @ BiHE, SONUMLDIESAERELY AT
4K, 8K ﬂé 2 WKSaroa L)
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N E2 1w
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PON: Passive Optical Network
OLT: Optical Line Terminal
ONU: Optical Network Unit
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NWHEREZ VTR LICERE (B —/N 2V Tz 7 ELTEE) 9 HNFV (Network

Function Virtualization) ¥>, NW#HS8 4 £ g1 2 I BILNWIE L O R EFERYIZZE
B G ASDN (Software Defined Network) 2@ FAL-B{EEZEBANWDRIEED

RETDEAIZITHNTULNS.

BIEREENWORBIEIZEY, NWEEN D VT ILIZHEAZEIZKYRARIELER

TS5, NWDREBRAOERENFHRIZER TESLD TH—E ANDAEL >t

ISP E[REEE BT EMEAF I TULNS.

TO2RANWIZENTEH, OLTOREREZH—/N\IZEEE 9 5{RIEIEOLTD R ET AT
HNTLS. KFHLEHIELT, ONLABIZK AN HS.

CORD Controller

ONOS + OpenStack + XOS

Core/Metro Access Link

Link

Commodity HW
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as a Datacenter) QAR Y#4HA S

«  ONLAB (Open Network Laboratory) IZHEWT, BIEEEXEFEILEZT 2 20 FIZ{REE{E
LTEERT 57024 CORD (Central Office Re-architected as a Datacentar) 474> T

e VB,
o $FIZ, MMAFERIFTOTOTTHMR-CORD (Residential CORD) Tl, {RZE{ELPOND#&ETHY
AT&TEETITHNA TS,
-
vOLT, vCPE, vBNG, vCDN
ONOS + OpenStack + XOS
References

—  Larry Peterson (ON.Lab), IEEE Software Defined Networks - Newsletter, “CORD: central Office Re-architected as a Datacenter
(CORD), November 2015.
- Presentations in ONS Inspire! Webinar “CORD: Central Office Re-architected as a Data center,” Nov 17, 2015.
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«  WDM/TDM7%+X (TWDM-PON) (&, X RIBEICLDFEAFHIER T (F=IXFY—ERE
fim) &, P2MP (Point to multi-point) I & HIEF HEHH DT, ALY —EREHE

o BISERTESREDAT VAR ELTHEFSA TS

o 1ZELEIFITU-T(G.98931)—X) TNG-PON2LL TIZE L AT, 2015F 7R (CaV b
- ELRVRTLEREHELT, (1) LY10G(2.5Gx4iK)~40G(10Gx4iK), TY40G(10Gx4
i) (2)64~2565315%, (3)FPHETAOkm, T2 TH TOOkmDRAITIE IR EE (FLNT

VD,
2.5~10 Gbit/s/A (TDMA)
e 1\ =
WDM
ONU —_> -/ (more than 4 wavelengths) OLT
. M " | -
27 ' J k |
ONU OLT
—

Ay O
Fg|_|

O Splitter (Power splitter) rL\ i
& WDM splitter VY Time
&p Optical amplifier
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~ WDM/TDM 72 #.X -
(TWDM-PON) D ¥ REE

o ND—XT)yFHETOHEEFFPONYORF-Videod AT LED HFAIREE K RERE
o RERBHFBED)E—EME(RRH: Remote Radio Head)Z 1%t 9 4

CPRI(Common Public Radio Interface) DINBFPE DR R A—HFINAFEEEL, K
R HBE 75+ X(Virtual Point To Point) DA TS 3 %R 5E

Video: 1550-1560 nm

/ 1595-1603 nm
UP DN .
Wide: 1524-1544 nm d / Shared spectrum:

Un-calibrated ONU { > v 1603-1625 nm
NG-PON2 Narrow: 1524-1540:nm

Calibrated ONU:1530-1540 —

\

>| =
Full spectrum: 1524-1625nm {<— P2P WDM
overlay

10G-EPON up DN
XG-PON 1260-1280 1575-1580

DN
GE-PON, G-PON Regular: 1260-1360 nm

D
GE-PON Reduced: 1290-1330 nrt | | "
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| 1 [ [
1200 1260 ° 4399 1360 1400 M8 0 1600 M)
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(IEEE P802.3ca)

100G-EPON (&, EthernetR—XOWDM/TDMT7OtER L R TLTHY, 2015458 IZIEEE
802.3 WGIZSG, 201641 A IZIEEE 802.3ca 100G-EPON TFEL TIEH# L ANTHN TLNAS.

“ 100G-EPONDXO—7

—  LiE&7-Y25Ghbps?D25Gbps, 50Gbps, 100GbpsMEPON A > 2—TJx—XDIZE#AL
— 25/10G-ONU, 25/25G-ONU, 50/25G-ONU, 50/50G-ONU, 100/25G-ONU, 100/50G-ONU,
100/100G-ONUD 7FEFEDONUMK R sxkiald, [FYEE/ L Y;EE]G-ONU
— X#10G-EPONED 77
WDM/ITDM7 AL AT LD IS —N\THIEDOREEZEZEL, REFZHRHEL-HIE
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PAR Draft
approved Now Standard to
D3.0 RevCom
SG starts Sponsor
D1.0 Ballot

Base line
' CFl | Proposal \?VZC'EOB ot Std!
Selected allo
1
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2015 2016 2017 2018
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o EERETYIDLFIAELT, LTD2OMIREINTLNS.
— 1+4 Solution: 100G-EPONE A TSR EART7ZFLV\5. 25G-EPONEAICIDDEREARTZE|YHTT

,—

L DARRATE50G, 100G-EPONT# M. 25G-EPONE50G, 100G-EPON®D # 7 [FWDMTTS.
— ' 1+3 Solution: 4K KRR FEM5. 25G, 50G, 100G-EPONTAHREARFE .

« HEBBICOLTIE, O, C&, LEICEBTIENHTIS.

1+3M K KB & 5l
100G UP 100G DN
10G UP
Option 1 I I I I

1260 1280 1300 1320

25G UP
Option 2
1260 1280 1300 1320
100G UP
Option 3

1260 1280 1300 1320

1+4D R RECE I

25G UP

1260 1280 1300 1320
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AR S BARESEM

o SGEBTIHELAXIZHENT, BED
£ fiT ® & & T MFH ( Mobile
Fronthau) %8 £L1-158&, LEF
15k AN KR (21 0.

« ENAILEMMBREIDOEHEAVRE
R—R/N\VFNEI =y DREEE
BfE D RELSE, MFH{EEEE
B9 HENY $H A X HBHA.

o Z{M7EEthernet~DELFEEINE
H AT DZEA L A, IEEE P1904.3
Radio over Ethernet (RoE)&L THT
HnTLS.

MFH: Mobile Fronthaul

CPRI: Common Public Radio Interface
BBU: Baseband Unit

RRH: Remote Radio Head

KFRDENA LRI T—FL 5B BRI R KT A b R—/i—

http://www.ttc.or.jp/j/info/topics/fmn-ah_wp/

©2012-16, HATS Conference

A7 R~y —2

| N—RAN\VHESLE

MFH 2120
CPRI
> AN  FASHMEIZEYLE
Wi D BEEAGREIEES
e RRESREIE

C-RAN* [Z kB E Hh BB R

2 Centralized /Cloud Radio Access Network

HATS CEATEC2016 16



S N e o

ystems

++++++ "Wthemet (ROE)FEAL =

. -
‘ ﬁfl\/lFH IF(NGFI) DIZE# 1L Z1TOWGEL TIEEE P1914 NGFIMNEZILSNT=D
e ( £L), Ethernet(= k&R EFUNE (RoE) (X, IEEE 1904 Access Network
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= SEAAZNWIC Bt INTIRN—20 702k
E 1904.2 NI-CPED - D& IE - R—ILERENWDIZ# 1L
- UMT TF FrILDIZEAL
EthernetlIZ& A E{REE
> InE B UE DERRIRE
DIZHEAL

Revision & SIEPON{ZZDHNET &
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« BBFTIX, ONLABMDCORDIZ#HZ% 9 4Cloud COMD &&= FitA.
+ 2016F7RAMDIQEEBICRESNT-FHTODIILT, Phasel~5THEREND.

« « Ra—7I, SDN/NFV+Cloud# fiiZ & A L= £ COM 41t (CORD D BBFER
RIZEGEE (=A%, HIW designD iE4R1E X 4T40%0Y )

Phasel:C-CODT7 —FTIF¥DEZE(A—RYy—
AEE). HEEES 12— ILEIFDY) AME. (WT-384
ELTHEERIB (2017/Q25E T FE))

Phase2: HREES 21— ILREIFOEE (HEEHS
ZE)

Phase3: S/W reference implementation (IF/APIZE#L
(FLZAT=AY, SWEEIEXHETSH)

Phase4: BXFCOLDHF. v1JL—3ay
Phase5: H/W reference implementation
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IEEE 802.3 WGIZEULVT, EthernetD YANGT —AETILDIZELDIERSIAIEEH

f=. 201611 A KYTFEL T, R HIIZAZZEE N FHIBSIN DT E.

AO—7 :IEEE 802.3t1Z#£ (20154 R) ICEDUWLV-YANGT—ARE 21— ILDIE# L

. IHTE, PAR, 5CEHEDTAOVIVMRBERDI-ODXEFERHH. MACIRS,
MPCP, OAMZNDYANGT—A2EC 21— )LDIE (EPONHERI—TH).

T—RETILHRESNATEY
RESN TS

PAR

PONDOYANGT—AETILDIBA{LIZDLVTIL, BBFTITU-T PONMIITDYANG
, EPON, ITU-T PONXE@EDYANGT—RETILH
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« |EEEIZH LN TEthernetX—XMDPONAIEE L.
, > WAMEDSHDTV, ERBB/ZREEEDIO—RNNURT7IT ) r— 30 MR E AT 8E
S H10GbpsH OB EXT IR RT LDER
o LOWLEHAL, CNFETHEPONDIZEE(IYIEEPOMACE(ZEEEINTLY
5128, ENVSFHOHEEEGEZEE

Client Management Client Management
+ SNMP, IGMP, MLD, IEEE 802.1x » SNMP, IGMP, MLD, IEEE 802.1x
MAC Client MAC Control OAM Client MAC Client MAC Control Client OAM Client
* Forwarding Client * Alarm * Forwarding * ONU Registration * Alarm
* QoS - ONU Registration « Surveillance * QoS * GATE Handling * Surveillance
* Priority « GATE Generation * Priority » REPORT Generation
Control « REPORT Handlin Control
{— ------------ \ -------------
I oAM | [oam | -+ [ oam 14 ]
— 1 MPCP : : MPCP :
MAC | | MAC | — | MAC MAC
| i1 |
| i1 |
| T |
i Scope of |
1 IEEE 802.3 I
| 1 |
Hi_oNy | '
i |
______ Z \ o s
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EPOER TR MNCGORE |

EPONDHE EHEED R LEZBHMELTZV AT LLARJLDOIZAEL (3X) AY,
2013F6 B [THEH#E1L.

9<IEEE P1904.1 Service Interoperability in Ethernet Passive Optical Network (SIEPON)
http://grouper.ieee.org/groups/1904/1/

B B THASIEPON/ N —UBM, ITU-TIZHLVTG.epon (G.9801) &
LTE&E1t.

TNETNDEEIZEWTES R FIE (SIEPON/Conformance) 22014
F11AI1Z, EEEAHAMRFZA42 (G.epon Implementers’ guide)ZF20145F 128 [

ifill i€ .

> EPONDOIHEIEHEMEOEERDT=, tHEEHGEAEBRDOERET
NIZFTPET HRBZEELE DG EL T, HATSHEESEE
EEDTIZHTIERATERYIWGHE, 20124588 1Z%E.

> 2014F4R &Y, HBREBEOSHHEE LTIV REEEAKIZYL
KL, X7V AR EEARERSELTEEIFIA.
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o SIEPONIE AT LLANJLDEPONIZEXE{L{L4#% T, 1G-EPON(IEEE 802.3ah),
10G-EPON (IEEE 802.3av) CHRELLEMT=ERIL A VY DIZHELIEREZERTE

= G.epon(G.9801) ZSIEPON Package BIZITUZ#E Tli < {EH 3 AOMCI%E H
LI=ITU-ThHRS AT LL AL DEPONIZ#E (L 4L #5%

Common Ethernet services

HN management BBF TR-142 (TR-069 for PON)
Service model BBF TR-156, 200 (TR-101 for PON)

|
. | 1 PON management
eOAM 9
G.988(Generic OMCI) | [ ( Ex. OAM)
Syste_r level Higher layer specifications
— .087 specii cation ( Ex. QoS management)
G.986 (XG-PON) 807 3av MAC layer specifications
(1G-P2P) G.984 (10G-1:PON) ( Ex. Frame structure)
(C-FON) 802 3ah Physical layer specifications
(GE-PON) ( Ex. Transmission bandwidth)
\ — —
ITU-T ! UL Y ’

Recommendations G epon  |EEE standards
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