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FTTX

mFTTB

M Fiber To The Building

M Fiber To The Business
BmFTTC

M Fiber To The Curb ( )
BmFTTH

M Fiber To The Home ( / )
BmFTTN

M Fiber To The Node ( )
mFTTP

B Fiber To The Pedestal ( )

M Fiber To The Premises (

~~
-
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FTTH (Major Players)
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B DSL
[ ] BB
B FTTX 2 SBC Verizon CATV

m CATV Triple Play Phone, Data, Video

] DSL FTTH
DSL
] FTTH

B DSL

] ADSL
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B CATV

B FTTx
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FTTX

SS .

NT

//
ADS I

PON
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NT

FTTB
FTTH

FTTC
FTTH
FTTN

FTTH
FTTP

Single Star

NT

LT

NT

——
\

B LT(Line Terminal) NT(Network Terminal)

B Media Converter
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Active Double Star

/ / NT
CcT S RT Qe NT
B CT Central Terminal RT Remote Terminal SS
RT NT SS
H RT Active
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ADS

Passive Optical Network

NT
Optical splitter
LT S NT

NT

B LT(Line Terminal) NT(Network Terminal)

(Optical splitter)
[ | Passive PON
B ADS PDS

age22  ©T.Kusano, NEC Corporation 2005 Prepared for IW2005 @ Yokohama, Japan

11



FTTX

|
m PON
Center
SS |:||:||:||:| —~
(Single Star) FE=e ~
Center
ADS el —
oooo SS . Yy
(Active Double Star) MV ™ \ IENs
RT
RT
PON Center i
(Passive Optical Y — : .
Network) I _~~ Splitter -
PDS m) ~
(Passive Double Star)

age 23  © T.Kusano, NEC Corporation 2005 Prepared for IW2005

]
]
B VDSL
]

| VDSL
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100M
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(ex. 1.2mm )
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] ITU-T G.652
ITU-T G.652

m Geometrical Characteristics

Mode field diameter at 1310nm 8.6-9.5 pm
Core/Cladding concentricity error 0.8 pm
Cladding diameter 125 pam

m Optical Characteristics

Attenuation 0.4dB/km @1550nm

0.3dB/km @1310nm

Dispersion slobe at 1310nm 0.093 ps/nm2/km

Cable cut off wavelength 1260nm

m Mechanical Characteristics

Proof stress 0.69GPa

Kusano, NEC Corporation 2005 Prepared for IW2005 @ Y ENERNETED]

Optical Loss

TXmax(dB) I .[i/ TyPOWer
e \

>
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RXmax(dB)

Rxmin(dB)
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=
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0.3 0.4dB/1km

2 3dB
16 12dB
32 15dB
0.1 0.5dB/
23dB 32 2

23- 17.540.2><2+0.1><4

23.5dB 16 2

/3.5dB
/14.0dB
/17.5dB

4
/0.35 13.4km

4

23.5- 14+0.2><2 0.1><4 /0.35 24.8km
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PX10
PX20

3.
ONU/OLT

OLT

© T.Kusano, NEC Corporation 2005

1.3pm 10km
1.3pm 20km

10dB

ONU
OLT
13dB
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ONU
OLT
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PON

PLC (Planar Lightwave Circuit) Module

PreAmp LSI

PLC Chip Upstream (Burst mode)
A=1.3m

Downstream (Continuous mode)
A=1.5pm

WDM Filter

\

Optical Fiber

1.5pm

1.3pm

SSC-LD

(SSC-LD : Spot-Size Converted Laser Diode)
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PON WDM

WDM Filter

Reset Signal

Bustcor [T PATA
c » Clock
Reset
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] VDSL
FTTN

VDSL

==y

ONU VDSL
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De Fact

International
Specification

National
Specification

International
oSl oSl Ether
ITU
ANSI
JIS ETSI
T1C
IEEE
IETF
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TTC

B The Telecommunication Technology Committee

n
n
| ITU
TTC
B TTC-1000
n
mTS-1000 2002 5 23
mTS-1000 2003 1 29
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IEEE

M |nstitute of Electrical and Electronics Engineers,
Inc

| 30 130

802.1/802.3
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802.3ah
[ | EFM(Ether in the First Mile)

[ Ether
m 802.3(CSMA/CD) WG 2001
E- 2004 7
[ E-PON
B PON

M Point-to-Multipoint
B OAM (Operations, Administration, and Maintenance)
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ITU

B [nternational Telecommunication Union

| (UN)
| ITU-T / ITU-R /
ITU-D

| 189
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ITU-T G.983/G.984/Q.834
H PON ITU

mTU-T G.983
B A-PON/B-PON
[ | OAM DBA 3
mITU-T G.984
B G-PON
[ | OAM
mTU-T Q.834
H PON
E MIB IDL UML NMS
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Ly ey ys— NEE

IETF

B The Internet Engineering Task Force

B RFC Request For Comment
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B RFC

[ Internet-Draft Technical
Specification

[ ]

[ ]

el V| = =
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RFC FTTx

[ FTTx RFC
[ Ether

m VLAN

B PPP

B Multicast

B DHCP

B SNMP MIB
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FTTX

IETF

4 PON
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PON

B A-PON
EMATM-PON
EB-PON
M Broadband-PON
EBE-PON
M Ethernet-PON
B G-PON
M Gigabit-PON
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A-PON/B-PON ITU

m A-PON(ATM-PON)
H1998 (G.983.1 ATM PON
[ | 3

B B-PON(Broadband-PON)

[ |
PON
[ | M/ M M
m3
] DBA Dynamic Bandwidth

Assignment)
B TCONT Traffic CONTainer
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G-PON ITU
W G-PON(Gigabit-PON)

m A/B-PON PON
PON

| B-PON

mB-PON

[ A/B-PON
B GEM(G-PON Encapsulation Method) ATM

TDM/Packet

|

[ ] 155Mbps  2.4Gbps
[ ] 1.2Gbps,2.4Gbps
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E-PON IEEE
B E-PON(Ethernet - PON)

W |[EEE802.3 Point—MultiPoint EtherMAC
| 1.2Gbps
GigaEther Ethernet PON

m2004 7 802.3
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2Gbps—

ON

& 1Gbps—

PON

&<PON
o } T G.984
=
O
E-PON
[ S A— — A
E-PON
IEEE 802.3 ah
B-PON
DS 600M
B-PO
ITU-T G.98, /\
A-PON A-PON B-PON
ITU-T G.983.1 3
>O—> N VAN

© T.Kusano, NEC Corporation 2005

1998 1999 2000 2001 2002 2003 2004
e e Ll 1 ¥ | =
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PON A/B/G/E-PON
PON System A-PON B-PON G-PON E-PON
ATM-PON Broadband-PON Gigabit-PON Ethernet-PON
ITU-T G.983.1 | ITU-T G.983.3 ITU-T G.984 IEEEB02.3ah
PON ATM ATM GEM Ethernet
Up 155M/622M 155M/622M 2.544G* 1.25G
Down 155M/622M 155M/622M 2.544G* 1.25G
20km 20km 20km 10km/20km

60km 1000Base-10PX
1000Base-20PX

32 32 128 64
Up 1310nm 1310nm 1310nm 1310nm
Down 1550nm 1490nm (data) 1490nm (data) | 1490nm
1550nm (video) 1550nm (video)
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PON
A/B-PON A/B-PON PON OH 53 ™
Ethernet ATM Ethernet
s Y s ey e e o s |
G-PON G-PON ATM ATM TDM/
-_— GEM
GEM
Ethernet \4 Ethernet
5 I e B ovpey I [ Tre] B Dul i peep I I —
MR A\ | Edd|
ATM
E-PON E-PON  PON OH Ethernet
Ethernet Ethernet Ethernet
. L Mour [ PN s I E—

age 51

© T.Kusano, NEC Corporation 2005

Prepared for IW2005 @ Yokohama, Japan

ety . NIEC

E-PON/G-PON

E-PON (IEEE803.2ah) G-PON (ITU-T G.984.2)
1000BASE-Px10 1000BASE-PX20
10km: 20km: 20km: ,10km:
Attenuation 5-20dB 10-24dB Class A:5-20dB
range @ Up stream @Up stream Class B:10-25dB
Class B+: (max28dB
Class C:15-30dB
ONU:-1~+4dBm ONU:-1~+4dBm ONU:-2~+3dBm@ClassB
OLT:-3~+2dBm OLT:+2~+7dBm OLT:+1~+6dBm@ClassB
ONU:-24~-3dBm ONU:-24~-3dBm | ONU:-25~-4dBm@ClassB
OLT:-24~-1dBm OLT:-27~-6dBm OLT:-28~-7dBm@ClassB
OLT 400nsec 400nsec 60.8nsec
Recovery Time (GT32Bit+PRA44bit)
ONU 512nsec/512nsec | 512nsec/512nsec | 12.8nsec/12.8nsec(16bit)
Ton/Toff

GT : Guard Time,

PR : Preamble

age 52 © T.Kusano, NEC Corporation 2005
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ONU# Data I AN

[GT]
E-PON  400ns

]
|
|
| G-PON 60.8ns
ONU#m E l/ I Preamble | Idles | Data I \l

P& l l' Toff I

cket to packet guard time GT) Ton
[oLT

|

Toff

\\
ONUs#m \ ONU#
)
] ]

| ! [Ton/Toff]

off ~ ¢ !

! T Ton (ONUm) E-PON 512ns
:(ONU#m ; G-PON 12.8ns
= 1

E-PON
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HITU
[ G-PON

| Inter Operability
B NGA Next Generation Access

W |[EEE
B E-PON
| PON
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PON
H PON

OoLT : Optical Line Terminal ONU : Optical Network Unit
131pm
| <=

WDM

A
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Downstream

W OLT PON
) ONU
(2) (1)

O O
o> /00—»> - 0> =
D [l ONU
(IH— — O—
[
E  ONU
)
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Upstream

B ONU
) OLT

@9)
(2) @ mOLT ONU
«—[] «—[]

%
D<—DD[L/ <« [] DFD -
\ nin S o B
- u(l) m ONU
3) (3)
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Upstream

m OLT ONU
PON
5 1
. * PON
Py P P
fotAf; fot Af, fot Af,
ONU
ONU
I ONU ONU
ONT

OLT

SERDES

—>
ONT —

Clock
ONT
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ONU Ranging

H PON ONU

H ONU

H PON ONU

Ranging
OLT ONT
Ranging

NEC confidential
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age 61

Ranging

B-PON

Zcells 44 Ranging Window(73cells minimum) .
N
round tri + ONT#n (56byte/cell)
Ranging grant(s)
OLT (PLOAM 1) 1 1
R/S point /
ONT #1
S/R point
response(ONT#1)
ONU ONU
OLT
0
ONT #n /
. la nl
SIR point 1< —> /
Tresponse(ONT#n) Maximum

© T.Kusano, NEC Corporation 2005
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DBA(Dynamic Band Allocation)

PON OLT

PON IF

A

DBA

ONT ONT 1

MAC

PON
&

PHY

ONT

PON MAC

X
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PHY
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PON OLT
PON IF

>

DBA

e PON

A

< &
PHY

ONT

T.Kusano, NEC Corporation 2005

Prepared for IW2005 @

ONT 1
MAC
L[ PON & 4
[l PHY
L]
L]
L]
L]
L]
ONT n
MAC
PON & 4
[l PHY

PON

B OLT-ONU

SDH/SONET

SNMP

usano, NEC Corporation 2005

ONU oLT
PEEo e PEEi /|
—»TF e = LOSi t~
—+—e LCDi F
e CPEi —~|
o OAMLi—~|
—+—»e SUFi N
® SDi =—
BIP@ ® ERRi—
> REIC e REli
——@ LOAi 2
MEM> »o MEMi
R-INHO >0 R-INHIi —
ERRe © BIP
SD @~t-— )
SUF @<a— —e DFi
OAMLo—
FRML @~-— ®TF -—
LCD@a-—
LOS o~-—
PEE @~ O PEE ~—
DIS @~—
DACT o= 0 DACTi ~t—~
PST O =0 MISi
MIS @ O PST

*Loss of physical layer
notification

@ Detection point
O Originating point
@ Calculation and originating point

notification
-

Loss of physical laver |
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B-PON

OLT Alarms

TF : Transmitter failure SUFi : Startup failure of ONTi
PEEI : Physical Equipment Error  LCDi : Loss of cell delineation of ONTi
OAMLI : PLOAM cell loss of ONTi  CPEi : Cell phase Error for ONTi

LOSi : Loss of signal of ONTi LOAI : Loss of Acknowledge with ONTi
DFi : Deactivate Failure of ONTi ERRI : Block error detection of ONTi
SDi : Signal Degraded of ONTi REIi : Remote Error Indication of ONTi

MEMi : Message_Error Message from ONTi
R-INHi : Receive Alarm Inhibit of ONTi

ONT Alarms

TF : Transmitter failure LOS : Loss of signal

PEE : Physical Equipment Error  OAML : PLOAM cell loss

LCD : Loss of cell delineation FRML : Loss of downstream frame
ERR : Block error detection SD : Signal Degraded

MEM : Message_Error Message DACT : Deactivate PON_ID
DIS : Disabled ONT
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UNI - PON-IF
O | oLT
um{
P | LOSi OLT
4 - "
ONT LOSi OLT
ONT PON
LED
ONT
ONT UNI OLT
ONT
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A-PON/B-PON
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el Y | =

A-PON/B-PON NEC
H ATM
B Downstream( ) Upstream( )
<0 <[]
< <11\ <10
<« <00
PLOAM| ATM ATM ATM PLOAM| ATM ATM
1 Cell-1 | Cell-2 Cell-27 2 Cell-28 Cell-54
| — | —
53B 53B
ITU-T.983.1 PON
53B 56
PON PLOAM

(PLOAM:Physical Layer Operation Administration and
Maintenance)
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A-PON/B-PON Upstream

<[] <[
EH

N0

<0 <[]
<[ D <[

ATM
Cell-1

ATM
Cell-2

3byte
3byte
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ATM
Cell-27

PON-OH

56B
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ATM ATM
Cell-28 Cell-53
| N—
3B 53B
PON

ety . NIEC

A-PON NEC
ONT OLT
LLC LLC LLC LLC
(IEEE802.2) encapsulated encapsulated (IEEE802.2)
( 2) MAC MAC
////////////////////// (IEEE802.3) AALS AALS (EEE802.3)
ATM ATM
10BASE-T/ A-PON TC A-PON TC
( 1) 100BASE-TX (G.983.1) (G.983.1) i?ggé;gg(
(IEEE802.3) [ A_PON PMD A-PON PMD :
(G.983.1) (G.983.1)
ITU-T.983.1 PON Ethernet
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T-CONT

B T-CONT Traffic CONTainer
[ ]
[ ]

T-CONT

o |
|

T-CONT
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T-CONT

VPl #1 piE1ass Buffer Control #a

Prioity  T-CONT A TC

VPRI #1245

v

Class Buffer #: HoLj
BiClass Buffer #

Priority
ontrol #b T-CONT

VPl #3.6, 7

Class Buffer #4

w

—piClass Buffer #! Priority
VPI #7 Control #c

InterfaceSpeed
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G.983.5 Survivability

[ 7 (0 working

_____ LT ) gl heteetion

..... { LT () LLProteeten

LT (1) |gProtection

Downstream
e Selector —‘i‘ working
-O/o- <
<
O
ONT
1:1
Upstream
Bridge
Extra traffic
(g
ONT
_
K Downstream
Selector ‘_‘l‘ working
-O/o- <
-
O
ONT
11
Upstream
copy

LT (0) working

\

LT (1) protection

Extra traffic
320NT
50ms
Bridge
(o)
OoLT
Selector
—p
o
OoLT
copy
<
oLT
_ | Pon- \ Selector
P> IF (0)
—
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G-PON

B G-PON
| 1.2G/2.4G
| 24G/2.4G

age 75

M 155 Mbit/s up,
W 622 Mbit/s up,
W 1.2 Gbit/s up,
W 155 Mbit/s up,
W 622 Mbit/s up,
W 1.2 Gbit/s up,
W 2.4 Gbit/s up,
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1.2 Gbit/s down;
1.2 Gbit/s down;
1.2 Gbit/s down;
2.4 Gbit/s down;
2.4 Gbit/s down;
2.4 Gbit/s down;
2.4 Gbit/s down.
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G-PON GTC
HPON GEM/ATM/Dual
EGEM TDM

EATM ATM
MDual ATM/

OLT
GEM Dual ATM
ONU | GEM X X NA
Dual X X X
ATM NA X X
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G-PON Downstream Frame

<O <[
<0 <111\ «[1T7]
<0 <00
e e »
PCBd Paxload n PCBd Pavload n + 1 PCBd
" n+l N+l
M >
T 125

“Pure” ATM cells | TDM & data fragments
section over GEM section

G50l
N * 53 bytes

B PCBPhysical Control Block
B ATM cells section ATM

B TDM & data fragments over GEM section
TDM

PCB
PCB 125psec ONU
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PCB Payload Control Block

- ‘

W Psync Physical Synchronization

W [dent Indicate Lager Frame Structure
B PLOAMd Physical Layer OAM

® PlLend Payload Length

B US BW Map Upstream Bandwidth Map

d downstream
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B PCB US BW Map

H Alloc-ID
||
||

eader (PCHd)

Payload for downstream

| | US BW map

/\

Alboc=lD| St

Start ‘

L M alloed| Stan ‘ M:-.AD
Alloc-ID=1 /

End
500

T-CONTI TLONT2 T-CONTY
(ONUT) (ONUZ) (N3

T T ] N\ | o I 3 [ [ [«
100 _ ' - '
300 § Upstream
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G-PON Upstream Frame

Upstream frame
-

7

‘\J PLOW DBan Payload Z
pd || | ot res

<[ D¢D
D@DD/ <[ D¢D
< D¢D

DBRu
X

PLOu PLD.L\[u‘PLSu Paload X DERO| popaay

.
ONTA

| Frosmble | Dobimiser | BIF |oou:

| @ byt bhyies |1 by | Voo (1 byae - -
H PLOu Physical Layer Overhead
H PLOAMu Physical Layer OAM
H PLSu Power Leveling Sequence
H DBRu Dynamic Bandwidth Report
OH
u : upstream
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TDM/Ether G-PON

W TDM R
u GEM

Paylosd
TOM fragment
{Hariable size)

. Ether Ethernet packet GEM frame :

12 Tntes packet gap

W Ether DA L =D Sbytes
FCS  GEM e £

N s — =

: TepiTpe o GEM payload
MAC clent data

4 S

1 EOF
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E-PON
[ | Ethernet
H PON G-PON
6 4 2 44-1502 4
VL- | LT FCS
<PON OH> AN
802.3ah
2 01
1 SLD(Start of LLID delimiter: d5 )
2 01
2 LLID
1 CRC8
802.3
VLAN 802.1Q
LorT 802.3 Length Type
FCS 802.3 CRC
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E-PON

H MAC
Client

B Emulation MAC
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Clients

802.3ah
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Mutti-Paint MAC Control

RS

[ GMn_|
PCS
PNIA
PMD

From kramer_p2mp_1_0902 of
EFM meeting presentation

ama, Japan

ONU

H E-PON Ranging
[ |

GATE message Discovery, Normal)
OLT ONU

REGISTER_REQ message
ONU  Discovery GATE

REGISTER message
OLT ONU

REGISTER_ACK message
ONU

Logical link
LLID)

age 86 © T.Kusano, NEC Corporation 2005

OLT ONU
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REGISTER_REQ message

REGISTER message

GATE message (Normal)

REGISTER_ACK message

Logical link

<
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B Ranging ONU
E-PON

OoLT ONU #i ONU # . message

time stamp

(1) GATE message (Discovery)
\ GATE start Discovery Window

(3)Rando REGISTER_REQ message

(2) REGISTER_REQ GATE start

message delay o (3) Random
Discovery / rdelay o
] Random delay

window
/ ONU
message

ONU message
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E-PON

H OLT/ONU E-PON

|

OoLT ONU OLT ONU
Logical link > < Logical link >

GATE message (Normal ) GATE message (Normal )

4

v

REPORT message

<
<

REPORT message

GATE message (Normal ) REGISTER message

i B

REPORT message logns ( )
| NG
1 GATE message (Discove
i ONU ge ( ry)

REGISTER_REQ message

—
A

128ns
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E-PON
REPORT message ONU
OLT
ONU GATEmessage

OLT

IEEE802.3ah REPORT message
GATE message

DBA

Logical link

NEC

GATE message (Normal )

REPORT message

DBA

GATE message (Normal )

REPORT message

GATE message (Normal)

REPORT message

v
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Video Overlay System

H PON

u 3

PON OLT PON ONU |

B/G/E-PON > — 1w
( ) o IEIYi 3 K —

STB
> RF
Q S _mi—ﬂ v
Video Distribution > .,

u
Head End |1 | Optical — optical +—
Transmittel Amplifier| T —ty

B ~ I OLT Optical Line Termination
ﬂ = g ONT Optical Network Termination
BB-ONU Broad Band Optical Network Unit
f m V-ONU  Video Optical Network Unit
- |

WDM
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3
B |TU-T G.983.3 3

1.3 um wavelength band (Upstream)

1260 1280 1300 1320 1340 1360
Intermediate wavelength band (Upstream and/or Downstream)
o uardband | Reserved for allocation by ITU-T ﬂ%
1360 1380 1400 1420 1440 1460 1480
1.5 um wavelength band (Upstream and/or Downstream)
Basic Band Enhancement Band_ Future L Band
ATM-PON Guard band Guard band RITW‘:?“ 'g" o
Downstream i
LIV
* ) * s by *
[ ypstream Window (no change)
[ Basic Band (constrained APON band) 111480nm 22 1500nm
[ Enhancement Band (other uses) 23 1550nm )4 1560nm
[ For future use
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3 WDM Filter

H PON
[ |
m QPSK
WDM Filter Characteristics
0
12}
2 -10
-
S -15
£
3 -20 [
£
-25

HHHHHHHHHHHHHHHHHHHHH

—1260-1500nm Pass — 1550-1560nm Pass

age 93  © T.Kusano, NEC Corporation 2005 Prepared for IW2005 @ Yokohama, Japan e e Ll 1 ¥ | =

FEC (Forwarded Error Correction)
|
B Read-Solomon
H E-PON/G-PON FEC
E-PON
B |[EEE 802.3ah Draft 3.3 Clause 65.2
ITU-T G.975 ReadSolomon(255,239,8)
] +MAC
[ ] +MAC (Encrypted)

S_FEC Preamble/SLD Frame | FCS | T_FEC_E | PARITY | T_FEC_O
S_FEC  FEC Frame Data Patern = /K28.5/D6.4/K28.5/D6.4/S/
T_FEC_E FEC Frame (Even) Data Patern = /T/R/IITIR/
T_FEC_O FEC Frame (Odd) Data Patern = /T/R/IR/IIT/R/

FEC PARITY Ether 239Byte Encode
16Parity Parity
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FEC

B FEC 3 6dB

E-PON BER=1.0E-12 17dB
FEC 11.2dB
FEC BER=1.0E-4
1.0E-03 I I
rﬂ»\ D — BERin
1.0E-08 C —x—BER out
A \\ Mo Onerhead
1.0E-08
ﬁ 1.0E-12 \
\ NCGE|= 5.84B @||.0E-12 BER
1.0E-15
1.0E-18 \
1.0E-21 \
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NCGE: Net Code Gain

FEC

H FEC
[ | 7 20%
1
A
/ L FEC
0.9 e —
0.8
07 |
06 ~FEC —
= FEC
05

64 192 320 448 576 704 832 960 1088 1216 1344 1472

[byte]
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PON
H PON

H ONU

B AES (Advanced Encryption Standard)

® AES DES/3DES 128/192/256bit
® NIST FIPS-197 AES (Rijndael)

n - 128bit, . CTR

n ' MAC (DA FCS)

(rrij— LJ—
Dll[lﬂ/llllﬂ —

Ao g o

13
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Radius
[ ] ONU
n RADIUS
[ ] MAC

RADIUS )

ONU ID/Password
RADIUS
Server

age 98  © T.Kusano, NEC Corporation 2005 Prepared for IW2005 @ Yokohama, Japan

49



age 100

NG-PON

B NG-PON Next Generation — PON
[

| 10G-PON
| WDM-PON
]

PON WDM

PON ﬁ WoM
\ WDM-PON /
WDM WDM

PON
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Unrepeatered NG-PON
(fixed WDM-PON + TDMA)

power wavelength
splitter splitter
NG-PON| __ TDMA Access node
ONT —
Bitrate 1 SNI
NG-PON dedicated A NG-PON
All ONTs B'ONT ) BT
i itrate X 3
a? given 1to N is on single fibre
bitrate
identical NG-PON dedicated 2.
- cannot B_?NtT )
rate
be !
“coloured”
NG-PON TDMA
ONT
Bitrate 2
Single fibre operation ggl\:\t’gr Upgrade Bitratel to Bitrate 2 = replace ONT and card
throughout in OLT only
< Reach .
FSAN-OAN NG Access SummaryJune 2005 vendor version3.ppt
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Unrepeatered NG-PON
(flexible WDM-PON + TDMA)

Tunable transmitters
Tunable filter in front of receivers

power
splitter
NG-PON Access node
ONT
SNI
power
WDMA/TDMA splitter ’7
Tunable NG-PON NG-PON
transmitters G oLT
Tunable filter
in front of NG.PON
receivers ONT
Single fibre operation
NG-PON thl’OUghOUt
ONT
power
splitter Reach
FSAN-OAN NG Access SummaryJune 2005 vendor version3.ppt
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Repeatered NG-PON

Service node

NG-PON

wavelength
power splitter Access node
splitter
NG-PON|__ TDMA
ONT
Bitrate 1
N%_:\:;.?N dedicated RPT
Bitrate 1
NG-PON dedicated A Repeater
ONT (oeo or
Bitrate 2 optical amp)
NG-PON | __ TDMA
ONT
Bitrate 2

OoLT

1to N As on single fibre

SNI

Reach ~100 km?

v

A

FSAN-OAN
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NTT BB

ISP
[ | ISP [ |
| ] | ]
| ]
u Services

Flets Flets Flets
m Office |Group AccessODnDemang
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|
m 2 SBC/Verizon

|
m FTTN DSL Solution
B FTTP Solution

[ | Data/Voice/Video)
Ether

B FCC
[ | ATM
m US
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(Triple Play)

= FTTP
[ | ONU

H UPS

B CATV
H CATV

B Digital-RF

UTP
| MoCA
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Gigabit Class

10Mbps

yipimpued

Mbps

kbps
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IPTV

TV

NW snooping
proxy
-
1. Zapping
2. 200CH TV

3. DRM Digital Right Management
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m 2006
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HDTV
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