








3 Opto electronic converters

A FttD solution will require inexpensive and small
converters as end-points, mounted in wall sockets or the
like. The technology and the integrated circuits to support
this solution are very well known and widely used, albeit
not yet in this form factor. It only requires a little

engineering and ramping up production.

In this paper it is assumed that given a certain level
of demand these devices will become available at

reasonable prices.

A converter needs a little electrical power to function.

A separate power supply could be used, adding to the
cost of installment and maintenance. The alternative is
to use Power-over-Ethernet: the UTP cable connecting the
computer/printer/IPphone to the converters can power

the device.

The advantages of the solution are:
* Simplicity in installation;

* Reduction of costs;

* Reduction of energy consumption

(only powered when used).

4 CAPEX

The technological advantages of star-topology FttD LAN's
over hierarchical fiber/CAT hybrid LAN's are clear. The
comparison of the CAPEX and energy consumption has
been based upon an existing new office building of Van
Gelder Telecom, with 3 floors and 80 desks. Choosing this
building had the advantage of being able to get realistic
estimates of the costs and advantages for a relatively

small LAN.

new office building van gelder telecom
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A traditional LAN would be have the design of fig. [1].

Switch

The costs of installing such a netwerk are:

Cabling (cables and labor) €  14.650-
e UTP catb

e Fiber uplink

Installing SER/MER (equipment and labor) € 23.330-
¢ Including NTU = network termination unit

* 3 Catalyst 48 port switches + fiber uplinks

* 1 Catalyst 12 port fiber € 6.000,-
Total € 43.980,-

Per connection an investment of € 549,75
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The FttD design is seen in figure [2]
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The costs of installing such a netwerk are:

Cabling (cables and labor) € 6.570;-
* Fiber
Installing NTU's/MER/SER (equipment + labor) €  23.240-
* NTU
* MER
* 2 optical blades 48 port, plus concentrator switch € 10.000-
Total € 39.810-

Per connection an investment of € 497,65

For FttD an opto-electronic converter is required to support UTP/RJ-45 based net-
work interfaces in PC's and printers and the like. This should be added to the invest-
ment. It is clear that even with an assumed cost of € 50,- per converter the invest-
ment per connection for FttD is lower. The investment difference will increase with

the size of the LAN, improving the business case.
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5 Energy consumption

The energy consumption of both architectural designs
(CAT/fiber hybrid, FttD) for this particular office building

have been estimated.

The assumptions are:

» A CAT6 Ethernet switch and a Fiber switch consume
the same amount of energy per port;

* The losses due to ineffective use (unused ports)
are the same;

* The power requirements of a SER switch (CAT/ fiber
hybrid) have been integrated in the total switch
power per port;

* Per port
- Ethernet switch CAT6 3 Watt/port

- Ethernet switch Fiber 3 Watt/port

- FttD-converter 1,5 Watt/port.

The fiber/hybrid traditional LAN would require a 152

port solution (due to the minimum size of the switches)

which are on power 24/7, requiring 3995 kWh per year.

A better match with the switch sizes improves the energy-

effiency but this is not always possible.

The FttD LAN would require 80 ports which are on

power 24/7, requiring 2102 kWh per year.

The FttD-converter would only be drawing power when
used. 3000 Hrs per year is assumed, requiring 360 kWh.

The total is 2462 kWh per year, 38% less.

Even if the converters would be on power all year, the

total would be 3153 kWh per year, 24% less.

6 Conclusion

A FttD LAN is a cost effective and energy effective
solution, even for a relatively small sized building.
The electronic equipment for FttD is currently more
expensive per connection because the volumes are
relatively low. With higher volumes it can be expected

that the prices will drop.

The extra capabilities and advantages like easier
builds, easier networkmanagement and network

separation make FttD a preferable solution to CAT6

LAN's in greenfield or renovation sites.






