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¢ PONIRTAIE, 1EDOLTIZA—HERNITEHDONUZEERT H&IC

&Y BEEEECLADBERBLERBETHIR T T N\EEHRDD
Y THETIRFNENRT I LR AT L.

» BE, WAMDSHDTV (4K, 8K), BB EREEEEDIO—F/N\URT7T ) r—3
VMR AT E/Z10GhpsIR DB RN T VAL AT LR H

BIEEXREE LA

AX—kT+Y A—HERAEl | -LYEBIZTDMATEE (XRTYYET = )
SD, HD, Bk, FONUMLDIEEMNEZELE
4K, 8K u 'i WEKSaRI a3 EFESL)

L Lt
™ e 10G-ONU e
PC /== < L A -FU "w,,..m""
gILyn B T'|II/\ < 10G-OLT

-~

IR 14 uj‘D_F‘, “st‘
ff_t« 2 it -FYEEIZTDMTE E (LEEN KR T vE
s MSTE—RFrRhEh, ONUIZE S SEDIES

DH%ER)
HT 7 ANW AkA-a7NW
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PON: Passive Optical Network
OLT: Optical Line Terminal
ONU: Optical Network Unit
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& % @ # i ;Loéggununimﬁm

A .
o |EEEIZEBLNTEthernetX—XNDPONMIEHEL,
> BHZEODSHDTY, ERBELERERFDIO—RN\VET7T)r—a AR AT 6E
. B10GbpsRDEERT I LRI AT LDER

o LOWLEML, CNETOEPONDIZEIYIEREOMACEIZEEINTLY

Btath, BRUAEOEEEHIEERE

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
{—------------\ il Il DN DN D D D D D D S .
j [oam] [oam] --- [oaw | 1
— | MPCP : : MPCP :
| MAC MAC MAC T MAC I
I RS T RS I
| Ll |
| Scope of |
I IEEE 802.3 I
| 1 |
il |
OLT 11l ONU I
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SRTALNILDIFELSE
HFZ XTIy MNGCRDRE |

« 2010F LUEPONDEEEZMEIEDE EZXZBHELI-O AT LLALDIRE
£ ) D ITHhNTHY, BARLEERMNSIEPON/ NV —IUBELTEYAEN
FEL.
< |IEEE P1904.1 Service Interoperability in Ethernet Passive Optical Network (SIEPON)
http://grouper.ieee.org/groups/1904/1/

. BAEHETHASIEPON/ Sy —IBAY, ITU-TIZFHS LN TG.epon(G.9801) &
LTEIE1E.

« ENTNOEEIZEWVLTES M ERTFIE (SIEPON/Conformance) M il 7E
EZ DERTE T4 5L (SIEPON Certificate Program) M EME, #HE E#Hi
BRDTI-ODELEH AR S4> (G.epon Implementers’ guide)D il FE % 5T E.

> EPONMDHEEHEDHERDT=O, tHEEHRABROEREZTNIZET
HRBEEIELEIHZELT, HATSHESEERHEELRSDTIZHT I
A7 FRYIOWGE, 201258 IR E.

> 2014F4A &Y, BBREEDSHAEXALT I LREEEKRIZHLKRL, 725
T AR EGEABRERSELTEEBE.
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S"I'EPON’//G epon DEZZE(EETH .

ystems

o SIEPON[ES AT LLAJLDEPONIZLE L5k

.+ G.epon(G.9801) [FSIEPON Package BIZITUIRZE TIELEH 115
U OMCIZERALZITU-TARY AT LL AL DEPONIFEZEE L 44K
B

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
G.988 (Generic OII\/ICI) | || eOAM I ( Ex. OAM)
Syster level Higher layer specifications
— G 087 speciication ( Ex. QoS management)
G.986 (XG-PON) 807 3av MAC layer specifications
(1G-P2P) G.984 (10G-12PON) ( Ex. Frame structure)
(G-PON) 802 3ah Physical layer specifications
(GE.IDON) ( Ex. Transmission bandwidth)
\ —— —1
ITU-T | L Y ’

Recommendations G epon  |EEE standards
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DEEN S D/ NV —1E

. ERECLCEAAHEOREEHLC-EPONED (LA REERT BB H— A EE
».—)L- P — - () o~

.« SIEPONTIZ, v—4yhEIZREB3D0D /S —SHER1E
=T — S DENET7— LA TRINTESLSISLN—RH T 7O £5ELEES

/ a profile

/ (Same function for each

-
Packages
ltem Feature
A B c
shall implement shall implement shall implement
RF :)E;gf ek REPORT MPCPDU REPROT MPCPDU | REPORT MPCPDU
format per 8.4.1.3 format per 8.4.3.3 1 format per 8.4.2.3
o quee shall implement shall implement shall implement
RLC Ienp th q report queue length | report queue length report queue length
calgulation calculation per calculation per calculation per
8.4.1.2 8.4.3.2 8.4.2.2
shall implement UNI
PLD the pqrt loop port loop detection
detection
per9.1.8
multicast
MCC | connectivity, shall support multicast connectivity, coexistence per 7.4.1.1.2
coexistence
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« 1G-EPON (IEEE 802.3ah), 10G-EPON (IEEE 802.3av) TRAE LM o= L

LAV DFELBRZERE

I8 H e

Higher layer BES-323E. JATo3 ., /\

(Management |7J— t J.U—EXEHE
Client) owWN

OAM client |OAMT ARSI\ — ZEFHNIE | BERFIERK

MAC client |Fa1—%lf. >x—/\ BXAL | FEERIK

B ARYS UG
MAC control | ®riskil{El, LAR—MERL, T4 PON7 Y1 X
client AH7\1 ) — il 1] 1| 1 Za s
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B Function blocks defined by IEEE 802.3

M General function blocks provided by

B Service-OLT/ONU
B Products provided by system vendors

Coverage of IEEE Std 1904.1

Coverage of IEEE Std 802.3

I Service OLT q
: | T : ® Line-OLT/ONU
Ny < >
I I I f .
: NNI IOLT_CI I OLT_LI I OLT _MDI PON ASIC chips
I 1 OLT 1 I
| Service | 802.3 | 802.3 |
«>| specific [e» o0t [« layering
I function I I model I
[ I [
I UNI |ONU_CI : ONU_LI I
: I ONU |
Service | 1 [ 802.3 I
| specific jep> 8023 1, layering
| function : cllent I model
| , : : ONU_MDI
, I | LineONU |
| I < >
l | ' J
| y Client ONU b
I < >
| Service ONU |

<
<
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« EPON Service Path (ESP)
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IEEE P1904.1 SIEPON
— Package A: System level EPON specifications for North American MSO market
— Package B: System level EPON specifications for Japan market
— Package C: System level EPON specifications for China market

IEEE P1904.1 SIEPON/Conformance

— Conformance 01: Conformance Test case for Package A
— Conformance 02: Conformance Test case for Package B
— Conformance 03: Conformance Test case for Package C

ITU-T G.9801 (G.epon)

— ITU-T EPON standards based on IEEE P1904.1 SIEPON package B and ITU-T G.988
generic OMCI for EPON

ITU-T G.9801 Implementers’ guide

— Conformance and interoperability test specification for G.epon
IEEE 802.3ah: Ethernet First Mile, Ethernet Standards for Access System
Including 1G-EPON PHY and MAC layer specifications

IEEE 802.3av: Optical Interfaces and PHY layer specifications for 10G-
EPON
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« WDM/TDM7%+t X (TWDM-PON) (&, IR RIEFRIC KD EHEFHIZHR M (F-ITH—EX
1B0) &, P2MP (Point to multi-point) iR IC K AEFHEZHEEF D6, LAY —EX%E

L RERNISERTESREDONXTIVEAARELTHEFIA TS,

o ZHEEIENG-PON2EL TITU-T(G.98931)—X) TiThi, 2015F7AICavtorant-.
HURTLEREHELT, (1) EY10G(2.5Gx4:K)~40G(10Gx4iK), T Y40G(10Gx4K)
(2)64~25657 1%, (3)FE ¥ TA0km, T T2 TH TOkKMD TR RIGIEIEEEMA R (TN TULNS

2.5~10 Gbit/s/\ (TDMA)

ONU | 7 4 WDM oLT

</ more than 4 wavelengths

—=_ - '
ONU 7 — A OLT

0 Splitter (Power splitter)
@ WDM splitter W4
&p Optical amplifier
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o IND—RT)yAMTHEEFEPONKORF-Videol R T L&D £ F A REL K RECE
. RERBEKBE D) E—HEMSF(RRH: Remote Radio Head) &1t 9 %

CPRI(Common Public Radio Interface) DB PCE DR XA —HFIRNBFEEEL, K
R HBE 7t X (Virtual Point To Point) DA 7L a3 E

NG-PON2

10G-EPON
XG-PON

GE-PON
G-PON

. |

Video: 1550-1560 nm

1595-1603 nm

DN/

o Shared spectrum:
Wide: 1524-1544 "
Un-calibrated ONU { ae nm v 1603-1625 nm
Narrow: 1524-1540:nm
Calibrated ONU:1530-1540 — & N
' Full spectrum: 1524-1625nm {<— P2P WDM
overlay
upP DN
1260-1280 1575-1580
DN
GE-PON, G-PON Regular: 1260-1360 nm
DN
Reduced: 1290-1330 nm
Narrow: 1300-1320 nm
[ . [ I
; 1480 nm
1200 1260 430 1360 4400 1500 600 "™
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(NG-EPON) £Z:£ £

« NG-EPONIZ, EthernetR—XDWDM/TDMT7H+ERX AT LTHY, |IEEE 802.3
WGIZH VT, 20155F5A KYIZZEE A taE - T1-.

o FEEELARIIEEF>TULVEGLA, LEELT-YU25Ghitls, VAT LERKT
100Ghit/sDIZEBREEZRBFICANTER I ITTHNLTLA.

« WDMITDM7 Ot ALRATFLDIN SV —I\THIBEDOREZEEL, KEZIRDHE
LI=MEBEEBEHFOEBIENREELO>TNS.

SG starts
Now | PAR will be submitted to NesCom. during
SG period. After PAR approved, TF will
CFi be established in IEEE 802.3 WG.

©2012-15, HATS Conference HATS CEATEC 20175

18



LA )LEPONDEZ2E L

ﬁtzyx-;-Ao)#%zﬁta)ﬁE

©2012-15, HATS Conference HATS CEATEC 20175 19



armonization of

SELNAWNLS T2 DIFME
FEHR 7 O R BT

s MEDIFEREMGTENAILES T4y DEMIZHEN, HED
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FAR 1S BAR B LT

o SGEMBTIEXRIZENT, HED
H flr @ #E K& T MFH ( Mobile
Fronthau) 8 ZEL1-158, HEF
I3 AN KIE (21 0.

« E/NAINEMBREDEBEAYLE
R—ZRN\R0EBI D RERE
BlEDRELE, MFHIGEREHI
(BT HEYE A *ZEHA.

o Z{M7ZEthernet~DEIREBINE
Rt D% A, IEEE P1904.3
Radio over Ethernet (RoE)&ELTAT
HNTLS.

MFH: Mobile Fronthaul

CPRI: Common Public Radio Interface
BBU: Baseband Unit

RRH: Remote Radio Head

KIFFEEDENAWNRII T —F T ICET SRR IR T A R—/3—

http://www.ttc.or.jp/j/info/topics/fmn-ah_wp/
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> Centralized /Cloud Radio Access Network
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"« ROEIZ, IEEE 1904 Access Network Working Group (ANWG)EZ FIZ 2% B &
- NI=tR#E{ETask Force (TF) TIRETSNTHY, Ethernet~DEREFUINE
RO DEEREEEELL.
¢ Ff EvbL—h, PRTLEKRFELEEREEZEIEL, CPRIOM, 1FE
MFHA > A—J 1 —ADPNBFBLREFICANTEE.

IEEE 1904.1 EthernetX—XND7 It
SIEPON* WG AV RTLDIZEE
— = = Sk e A W V) |
DEPOND Y AT Ls
LR EL
*Service Interoperability Ethernet~ M E{5{E 5 X
Ri=Pon BRUEDERRED
E&%ﬂ Z#£1t

©2012-15, HATS Conference HATS CEATEC 20175

22



“Radio over Ethernet (RoE)
FZE(R T a—)L

armonization of
dvanced
elecommunication
ystems

« 2014412 A IZPAR (Project Authorization Request) Z& 5.
« SHFETIE, 2015F8A RITFENDFTTFLOETICROEFHIEF v RIL R UIAY

o

DT E. 2016510 A DT H3.0%1T7,
SBRA BT B S TRy Sa—/LBE. BERSTR0.1ERT

Draft 2.0
WG ballot
PAR approved
TF starts Approved to
produce D0.1in
the August meeting
1 4 7 10 1
2014 2015
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HATS CEATEC 2015

Schedule delayed
but not yet announced the revised schedule
graftd dt
tandard to
Draft 3.0
Sponsor RevCom
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r Standard
1 4 7 10 1 4 7 10
2016 2017
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o« RO—7J

(a) BRI A DELVDERIES AN —LPHIEESZINET 2HDANYF T+—3 vk

(b) MIILI-AF)—LDZEIL

(c) ROE/ Sy b DEFZIEH W, AN —LDBE T SA VAV ERIREE S D RN LARRLT
P—Hr o RFIN—

(d) CPRUES DIRE A

(e) FERALGT —FAN) —LDIBEPEE &

P Ny

%ﬁE%QEthernet Ethernetﬁﬁﬁﬁ%

@ Ethernet based
A Transport Network
Radio head end Radio processing end
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3 4 . n ver pkt_type flow_id
3 R s ==
o AWARER:NN—T3ER,
| lll |\| [|  Timestamp/sequnum ! Payload

INTYRBAT, HRERANYE D
BHE JL—LOBIB/RTE
DIEH, B LRIV TE —
HIRF I IN—DERFIDEH

.~

« SEMIE /N7 vk (pkt type#0) :
NAAO—KIZEBIEBSAF)—
LEIRE.

« il{E /N4 u bk (pkt_type=0) : R
AA—FIZTLVXZFINEA.

o REATIL, CPRIODIAERIC
, CPRID) Oty T vT 40,
CPRIFIfHT —FIZE 9 ATLV

TEETIRET.

XTLV: Type, Length, and Value
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L—LDE

A& T =0 01b End of frame

E 00b  Middle part of a frame
11b Whole frame within the
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H.4a e DAL L

o TINFAUAFIRET TOSIEPON/G.eponZERL X7 LDIEMR

- HBATHRASELATI/ABMERHEEICIRET LT, HEEDRIEAVTS
L DERIZFEESS. .

[o] o

- SYSTEM LEVEL VERIFICATION
Experience
of STANDARD under

Optical Multivendor Environment
Access IEEE1904.1(SIEPON)Package-B
L] ITU-T G.9801 (G.epon) HATS

Your
PON

System
Deployment

Japan Optical Access Ad-hoc WG

Pilot Test etc.

- -

K7 VA EGHBRERS

— BERBEOXTIVEREEOTO—NILREZF—RELTOMM ORI LEERSIDE
ORAHE DR

- A7V ERAEFEROBEEREOHERELORIEERRICAIT-REDOKE, M,
BRUBE[CHCE-EREDRRDOBEEADIT—F/\VY
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dvanced

ﬁ%ﬁ @}Eﬂ ;L%ggmuniwﬁon

[S7FHRYIWCZEERIIL, WCHDAIKER (BEZLELDSTE TR [CEILLTILFAVTIRE
P COERMNGCHREFEGITEHERE T S1=H/\(OVrABRDOEREZFTE.

ot - 2013%2R, 1:1OOLT-ONUEiEIC & &/ 1 By RERZE X, 201346 A, 1:nDOLT-ONU i~k 558
© o =, 201452 A E=ERERE R, 2015538, BEABRREILE T RO TORE EGHRERE.

. 2014@#) AR REEDISEFHELT IV ERAEEEWRIZHEARL, X7V RAEEERARERSE
L TEEE.

2012FY 2013FY 2014FY 2015FY

IEEEIE;%OS 1 Pilot test program
A SIEPON Certificate Program (to be planed)

D3.0 Approve A >

(August) (June) . 7.3
sl A A A IEEE P1904

Conformance  \_ D2.0(Apr) D3.0(Fb.) Approved(Nov.)
_ ITU-T Consent

G.epon (G.9801)

A July) —

G.epon Implementers’ quide PF(CIJ:P%S;Ed A A
eb.
(to be proposed by TT : Approved(Dec.)

ITU-APTCEATEC [ 1. CEATEC

S Japan
Ll %g%?r)] Optical Access TILC (OF():t.)

Before full-scale
operation, WG
HATS conducts some pilot (Sep.)

Optical Access Atests A A—A—/—A—> A—A—A— A A >

Ad-hoc WG : ) . )
Kick off 1t Pilot Test 2" Pilot Test 3 Pilot Test 4t |OP Test for 5t JOP Test 6™ IOP Test
(August)  (February) (June) (Feb) Convention (Mar) (Feb)
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s MRS IEEE 1904.1-2013 SIEPON Package B#E#L10G-EPON OLT
B, FIONUEE

o HBEBHER ATIEARVET—IRERE EiRREEE A
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de =2

B =R
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