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Wireline Access WG  

Target: 10x per user – 100x efficiency gain 

Virtual 
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Min. energy access architectures  

Fiber in the Home 

 

 

 

Novel PON protocols; 

Low power CPE  

 

 

Hybrid PON 
Also:  

 TNO 

ZTE, KAIST 

 

 

PON Sleepmode 
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Fast Sleep Mode 

 Aim for awake time ONU proportional to useful payload 

 Challenges  

 Schedule probing cycles and awake time with minimum 

impact on QoE 

 Minimize power during sleep state 

 Minimize fast wake-up 

No data 

Power in  

Fast sleep state 

Data 

Power in  

active state 

Probing  

for data (e.g. 1ms) 

Wake-up  

Preample (~ us) 
P 

t Periodic probing  

for data e.g. <20 ms 
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Bit-Interleaved PON 
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… 
decimated (received) payload 

DS BW map payload SYNC OAM field 

ONT today: 

Function at high rate (10G) reduced Function at user rate (~10-100s Mbit/s) BI ONT: 

600 mW 2500 mW 

APD + TIA 

200 mW 

Fast clock, high Vdd 
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Demonstrator 

ONU 1 

Tx 
OLT- 
MAC 

(FPGA) Rx 

ONT-FPGA 

U
N

I 

Line card 
DS: 10Gbit/s 

ONU 2 DS: Bit-interleaved data 

BIPON 
DS 

BI 

DS 

ONU 1 

Tx 
OLT- 
MAC 

(FPGA) 
Rx 

ONT-FPGA 

U
N

I 

Line card 
DS: 10Gbit/s 

ONU 2 
DS: Packet data 

XGPON 
DS 

XGPON 

DS 

Deser 

Deser 

Delta 



0.0

1.0

2.0

3.0

2010 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022

W
/s

u
b

s
c

ri
b

e
r Wireless LAN

OLT(/subscriber)

HGW processor

Wireline LAN (Eth.)

PON digital

OE PON

Wireline access PON improvements 

BI PON 

Short Term Long Term Medium Term 



Low power access architectures comparison 
PTP 

• Single stage switch and lowest 

energy transmission medium 

• Lowest limit 
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WDM PON 

• Same as PTP, but single 

• Cooler less tuneable Tx 
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 WDM/TDM PON 

• Larger number of channels 

over single feeder 
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TDM PON 

• Single feeder 

• New bit-interleaving protocol 



Comparison architectures 
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Virtual Home Gateway / Quasi-passive 

CPE 

Virtual HGW performs 

- routing and NAT 

- firewalling 

- OAM management 

Quasi-passive CPE 

 Transparent CPE providing connectivity in-house and to network 

• Functions of current CPE moved to virtual HGW in network 

• Low power connectivity (“quasi-passive”) or transparant (“passive”) CPE 

 Savings: 

• Cut-through of high bitrate services to terminal: LAN interfaces on CPE 

• Lower power by processor platform sharing 
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