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【Purpose and Background of the Research】 
Network flattening is advancing because of the 
advent of hyper-giant content holders and the 
growth of CDNs (Contents Delivery Networks) and 
cloud computing services. Self-supply by content 
providers like Google is generating, on average, 
7-8% of the Internet traffic around the world. 
According to a traffic forecast, metro traffic (traffic 
that traverses only the metro) will surpass 
long-haul traffic in 2014, and it is expected to grow 
nearly twice as fast as long-haul traffic. The metro 
traffic increase is also substantiated by the increase 
in datacenter installations in metro and the traffic 
among them and by the penetration of CDNs as 
well. This trend will clearly direct the need to 
create new networks where such cutting-edge 
technologies are exploited as; high-speed digital 
coherent transmission of more than 100 Gbps, 
flexible grid frequency allocation, spatial division 
multiplexing, and cost-effective large-capacity 
optical networking technologies that minimize 
expensive OEs and EOs and greatly reduce 
electrical power consumption through the use of 
router cut-through. This project investigates the 
enabling technologies that include new optical 
transport node systems and develops related high 
performance optical devices. 
 

【Research Methods】 
This research conducts following investigations.  
(1) Flexible ultra-large capacity photonic node 
architecture: New transport scheme that minimizes 
impairment stemming from large number of optical 
transparent node transmission, and the new node 
architecture will be developed. 
(2) Flexible coherent transmission technologies: A 
new optical switching mechanism that enables 
extraction of any optical channels without using 
optical filters, and analytical evaluations of optical 
cross talk effects in large scale optical switches will 
be developed. 
(3) Elastic optical path networking technologies: 
Develop a method that maximizes transmission 
distances and frequency utilizations in elastic 
optical path networks where optical channels with 
various attributes are flexibly accommodated. 
 

【Expected Research Achievements and 
Scientific Significance】 

Compared to the conventional electrical routings, 
significant cost and electrical power consumption 
reductions will be achieved through technologies 
developed here, which will support sustainable 
advances in future communications networks. 
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