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e SKA— 8= NA Y a VIHGER LA B AT 4 PIaiEEHi

— SI(x‘I{:%ﬂi@fzi% &AL —

FTTH IZ & % 8K BGERC(E

—%F v 2V SK X fE Z WHE & 5% 10G-EPON > A 7 L—

KAFFZ (KDDI (%))

1A=
H 5

8K 2 —78— A4 Y 3 VioE (BT, 8K %)
&, S A e BRG & S S 2 R IR D BOR Ll
E LU TR REPED SN TED, 2018 FI2EE
ARIFI L AL hCng Y R sRe
LT, IP/S7 v FR—20O MMT (MPEG Media
Transport) A2 BHVSNTHD, 1F+v Y%
LB 72 0% 100 Mbit/s OJBfEHIK %2 B4 5.

IP/Sry bR=ZDBEBREY 2T 4L LT,
1Gbit/s DNMEwIK A EEOMAEZ THHT %
EPON (Ethernet Passive Optical Network) Dy
2T LNEK LTS, LrLas, 5#HD 8K
BOETIE, £F v v 2t VoD (Video on De-
mand) & ELZHEY —EZNONILHAHEFEE NS
728, 1Gbit/s ONEEFIKTIIA L LD, K
DRKBREREY AT L0k 6N 5.

EPON O #%fkf00i¢, 10Gbit/s OYEEE k% A
4% 10G-EPON? 12, 8K KOk ORME Y 27 4 L L
THYTH 5. KDDITiE, b /T 10Gbit/s &
SO 10G-EPON v 27 4 &% LY, kv 25
LW T K ERE T DL F v v 3 ILER%E %
FEEL T3,

ARECiE, PA¥ L 72 10Gbit/s RHFRFLD 10G-E
PON ¥ 27 2O E, AV 27652 HWE=%
Fx VAN BK HREFD T 4 =)L FERIZDOWN
T~ %,

10G-EPON > A5 A

N AT BWE

-1 12 10G-EPON ¥ 2 7 A # AR, K 2
7 413, 10Gbit/s O Y6 fE 73K 2 3 % Point-to-
Multipoint BIDK7 7 ¥ Z{EZR Y 2 TF L TH 5. &
HPEREYEE (OLT : Optical Line Terminal) &, 8
D 10G-EPON K — M & 45 (& A 16 K — 1),
12® 10G-EPON K — b Tic Kk 64 BLLEDOIMAE
%A (ONU : Optical Network Unit) ZYE T
%. OLT %, LLID (Logical-Link Identifier) &3
NBEBY v 2% ONU Z &iZfililiz#n M T, &
ONU & LLID B THfE 3 5.

OLT %6 ONU (21295 T b 1Ak, TDM (Time
Division Multiplexing) A AUZHED %, OLT 2U%(E

N
Optical Splitter .~~~

e, /-
oLT -

(LLID #2)

OLT :Optical Line Terminal
ONU : Optical Network Unit

"\ V2 T1]
(LLID #N)
(@ TYAMRE

(LLID #2)

7777777777777

(LLID#N)
(b) EVFAE
B -1 10G-EPON X7 Ly
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U 72 #8858 22 45 5 234 ONU N#giX E f, ONU
BHEETOT L —205 D T (X-1 ().
—J, kBT, ONUIRBXRN % XES
(WN=21ME%5T) 2%ET5 (K-1 (b). OLT
%, FONU 6D ED/N—Z FHF 5O %E
4 %72, % ONU OREG2 4 I vk
KOS R 4 MPCP (Multi-Point Control Pro-
tocol) LIEIEN B S a b 2L CHIfHT 3 Z LT,
TDMA (Time Division Multiple Access) J7:tiZ
X% LEDMEEITS.

212 10G-EPON L0 @ {SHlfH s —r v 2 &R
T BHAMHIZT 5729, ONU 2 50f1ERLT
W5, [X-2%#MWT, MPCP 2k 3 kb dfEhlgEo
WhaEHHT 5. OLT I, 2HBDONUICHLTE
D7 —2%ER% GATE 7L — A4 CTHWAbYE, &
ONU (2, REPORT 7L — &2k D3y 7 7 ICEHE
L7z b0 57— 4%5 8% OLT I2HE T 5. OLT i,
7% ONU Ot &4 & #1104 Tl Re s dl{5 i & G5
L, GATE 7V — A TRERBZ A I VB KUK
5§ % 2 ONU 1248”9 5. % ONU &, OLT @
RIciEy, EDF—2 2% EFT5L L8100, KD
%fE/% REPORT 7L —ATHET S, Z0k54k
BECTH 5728, TOHAIZHRT LD HHDT L —
LEREIEII K E L, TOAHAAYA s albt —4T
HEDITRL, LOHANTERTRIVMICKS.

% 72 10G-EPON Ti&, OLT — ONU [ CaF& [
REA iR KR (0 23D = b)) &+ IChER
%7-%, IEEE ERERIKIZC, RiARRDETIE (FEC :
Forward Error Correction) DA MEE 75 > T
5. MEFECOF =3~y FIZXD, FIFATREZR
WS PR b 8.7Gbit/s FEIE & 2 5.

# IBGEAG S IS IS 9 5 BEHE

10G-EPON ¥ 27 413, HOAMESHUE ISR L L 7=
DT OBEEA L T\ 5.
Multicast i34 HRE

OLT &, #EoO#lEE (ONU) (2 L TIP ik
I8y b &Rk $ % Multicast $kHEEE % A L
T\ %. OLT — ONU [# & Multicast 7 L — A #x

ONU#1 ONU#2
(LLID#1) (LLID#2)

GATE (to [ ipy
GATE (to 1 Lipg -

oLT

Upstream Data

H
#\
Hl

-
REPORT (fr

om LLID#1)
REPORT (from LLID#2)
GATE (to L pyy)
GATE (to LLiD#) B

|l

Upstream Data

(=
LLID#Y) .
DATA+ REPORT (from G
| —
E DATA+ REPORT (from LLID#2) -
Time

-2 10G-EPON LW @EFIH—7 X

EIZIE, 15 D Unicast @13 & 13510 “Broadcast
LLID” 2 Ehs. Zhickh, £F v VX ILD
X & BifE 4 2BRIC 8 D LLID % i 5 %% s
<, BOAES & PRIICERR T Z 5.
MLD snooping #§HE

OLT i3, IPv6 Multicast Server — Client [&> MLD
(Multicast Listener Discovery) #* v ¥ — ¥ (MLD
Listener Report/Done %) %L T, Multicast fx
WEEIE & Hilf#E14 % MLD snooping #BEA A L T 5.
BB EZFMHL T, IEHEDVS K- MDA
Multicast #534%#179 Z & T, A% % Multicast 7 L
— 2§53k % OLT THEL, 10G-EPON 0@ {5k
ERPRINCHATE 5. &% OLT i3, IPv4 Multi-
cast [T DIFFRDOIEERE T dH 5 IGMP (Internet Group
Management Protocol) snooping g2 HK— b L
TW5,

OLT 1%, VLAN-ID, CoS (Class of Service),
IPv4 ToS (Type of Service), IPv6 TC (Traffic
Class) K ED XX E BTV — 65 ML T &
L C, Multicast BOAE 7 & B EHITZ 5.

-3 12 Multicast & 5 il 8 8% Gk f K % 758 ¢
OLT B TIZ 2 B0 ONU#L, #2 #4565t L, Traffic
Generator * 53 -1 2/ § &I TF D Unicast
¥ & U Multicast M 7 7 4 v 7 Z[ERICEINL 7=.
OLT i, Multicast VLAN (VLAN-ID : 100 ¥ &




s

~
1\isEE 8K A NNAEY a VIBGERL A B AT 4 TAnikBhi

,,,,,

BRI

MLD Li R
Optical Splitter ISte:i eport
oLT Q ONU#1
(VLAN-based Qo) \ ONU#2 =
Traffic
Downstream +=—— | Generator
B -3 (BAHIENREEAER

Traffic | VLAN-D | Cos | Rate

Unicast 200 0 4.5Gbps for ONU#1
4.5Gbps for ONU#2

Multicast 100 5 100Mbps X 10channel
for ONU #1 and #2

&1 TYRST0v %4
Traffic | RxPort TxL1Rate | RxL1Rate | Frame Loss Ratio
(Mbps) (Mbps) (%)
Unicast | ONU #1 4,500 3,750 16.7
ONU #2 4,500 3,750 16.7
Multicast | ONU #1 1,000 1,000 0
ONU #2 1,000 1,000 0

®-2 BEHEMREIER

WCoS:5) DIV —AEEERNICERT SREL
L7z, |&-21ZR83&%D, Unicast 7 L — A1,
ONU #1 B XU #2 Ik W T T hZhEHic
(16.7%) 23¥4 L 7=—H T, Multicast 7 L — 412
Fa 2R, BRI RAFICEIET 5
Z Lzl 7.

10G-EPON Ik 5% F v 2L
8K JBGERLTS

A FEFRE IR

74— FEEINIHT 74 %577 LT, H
% L 7z 10Gbit/s X 52 10G-EPON I &k 5 £ F +
YA BK MR E S DIEREF 21T - 7=, B 412
FERME &R . KDDL @& (R al#b#iEX) (2
OLT, NHK BOAEARAIZERT (Beflf, satERitH
[X) 122750 ONU #1, #2 2 ZhZh#EL, 20
MEZ 25 kmEDT7 4 — L FEHFEh-H—-F—F
J7 7473 (SMF : Single-Mode Fiber) T L 7=.
%7z, ONU #1, #2 OF TS, SKBORH — 3k &

NHK at Kinuta, Setagaya-ku

8K Broadcasting
SMF 8K-Stream Server
KDDI at Shinjuku m

----------- ONU #1

Network(——)| oLT ]:

(10GbE)

Receiver

-4 10G-EPON ZF v > XU 8K XS BmiXiB AL

Group Uptime
VLAN Address Port MAC Address (hhimm:ss)

100  FF1E:1  10G-EPON #1  33:33:00:00:00:01 24:17:54
100  FF1E:2  10G-EPON#1  33:33:00:00:00:02 24:17:54
100  FF1E:3  10G-EPON #1  33:33:00:00:00:03 24:17:54
100  FF1E:4  10G-EPON#1  33:33:00:00:00:04 24:17:54
100  FF1E:5  10G-EPON#1  33:33:00:00:00:05 24:17:54
100  FF1E:6  10G-EPON #1  33:33:00:00:00:06 24:17:54
100  FF1E:7  10G-EPON#1  33:33:00:00:00:07 24:17:54
100  FF1Ez8  10G-EPON#1  33:33:00:00:00:08 24:17:54
100  FF1E:9  10G-EPON #1  33:33:00:00:00:09 24:17:54
100  FFT1E:A  10G-EPON #1  33:33:00:00:00:0A 24:17:54
100  FF1E:B  10G-EPON#1  33:33:00:00:00:0B 24:17:54

% -3 IPv6 MLD snooping group 7— b

V8K 7a—4 (DEC) #ZhZhiiE L, 8K itk
5% OLT TL AV 24mK LALE ¥ 2 L L 7=
VLAN #fi3, ONU (=T Multicast VLAN-ID (100)
5 - BBk L, 10G-EPON {Z% X4 VLAN %
4%, ONUBITA VLAN #25LEs5 K51

FEL7. OLTIE, %i% VLAN-ID : 100 2 3 &1
8K BOEfE =5 A IR Lk 45D T, 15D VLAN-

ID 23#0 M THEA TS OLT Eidx v b7 —2
R — F R 10G-EPON K= FD + 5 7 1 v 753k
JIF YA S 2 RO E 5T B,

—J, SK k¥ —/NTiE, 11 F % ¥ 2L D
MMT /:RiC &k % 8K BOAE S &4 L7z, MMT
N—=2D 8K F 5 DMEFIHA 1 F vV 2N b 720
9 100Mbit/s TH B Z 75, Aa 1.1Gbit/s D
WERE 55, K-412R4E50, OLT THHK
Lk &7z SBK GEfE5 % DECIcXk D Fa—F
#%, SK 74 ZAF LA THEL 7=

N FEETHRE IR
FT-BICBK ARG BIZEKFDO OLT 2K %

[Pv6 MLD snooping group 7 — 7 L #/~ 9. 8K

110

1BERAEE Vol.58 No.2 Feb. 2017



3. FTTH IZ £ 2 8K JFOXIHE—% 7 v+ > 7L 8K JokliiE % nJfEE 93 10G-EPON & % 55—

Tx Multicast | Rx Multicast Multicast
Frame Frame Frame Loss

ONU#1 | ONU#2 | 6,516,023,158 | 6,516,023,158 0
&-4 8KBF v v RIVEXESHEHER

Rx Port

Tx Port

BORE S % 24 KR ZE®R S, 11F v v 2L
(FF1E:1 ~B) 4y®» x> + ) A VLAN-ID : 100 T
ELL T —ThEREINTNEZ L EERLZ. £
7z, |4 OMEERIONTEBD, 1Fy 2L
55 D 8K HOXAS 5 & 24 IE A2 5, 10G-EP
ONRXBT7 V=202 3RE L2 &n b,
10G-EPON 2 & D 2 F v v %)L 8K JRIX % i
ICRMETE B Z L AL

4 -5 13, NHK R CHisg L 72 8K k(5 B 1nk
DTFEHEHETHS. 11 F v v 2D 8K BOAE 5 »
51 F v YA EREIRLTT 4 27 L AT THEE
L, BYRIZSHLW AU B Z &<, BIFICRIETE
TWBZ L aMERL7Z. U EOKEL S, 10Gbhit/s
SRR 10G-EPON 12 & 5 TEF v ¥ 3L 8K k(S
BEGRIBETH LI L Em Lz Gk, REHRIE,
2016 4 5 H P X 1172 NHK £t —f AR <8
REFUR &7z,

SK HGEO AT

BH%E L 72 10Gbit/s x50 10G-EPON ¥ Z 7 4
BEE, Ko 2T L6520 EEF v Y 3L 8K ik
BUfE IS DWW, T4 — L FEEEh7T7 74
INEFWAREFERIC LD, 8K HOAEUS ISxd %
10G-EPON ¥ Z 7 4 O3 Al REME %718 L 7.

-5 BKIMEESIEET EEE

SK B D ARRSIEBIZ AT Tk, £F v v x it
2 VoD & EDE KA Y — ¥ ZNDHIEAE S 1,
RERBOET V7 Y % @i BT RE 2 Bilfs
2T LHEE B, 10G-EPON 12X % FTTH #3,
SK BOXDARSIER 22 2 5l 2T 4 L LTA
{ERKE 5T &AWL =0,
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