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Network builders often ask me, 
“Which fiber-to-the-home tech-
nology should I deploy, passive 

optical network (PON) or active Eth-
ernet (AE)?” My answer often surprises 
the questioner because my answer is not 
PON or AE. 

Figure 1 shows the outside plant 
(OSP) design for AE. Two choices are 
available: one requires placing active 
equipment in the field, and the other re-
quires terminating a separate fiber in the 
central office (CO) for each unit served. 

Active equipment in the field re-

PON Versus Plus 
Active Ethernet

Splitters may be placed in centralized 
cabinets that each serve several hundred 
homes. (Research suggests that the ideal 
cabinet size in most urban or suburban 
single-family neighborhoods serves an 
area of between 256 and 288 homes.) 
Another possibility is to distribute split-
ters throughout a network, placing each 
splitter in the middle of the 32 units it 
serves. A third alternative, not shown, is 
to home run the fiber in a manner simi-
lar to the AE home-run option. 

CompariNg the Costs
To compare these options requires exam-
ining the costs of both the OSP and the 
equipment. At the beginning of the cen-
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For years, FTTH deployers and vendors argued the merits of passive and 
active optical networks. The best answer: Use each technology where it 
makes the most sense. 

Network designers have a number of  
different design options for deploying  

fiber-to-the-home networks.

Figure 2 shows two conventional 
ways to deploy a PON design. A PON 
includes an optical splitter somewhere 
in the network between the optical line 
terminal (the OLT, which is usually 
in the CO) and the ONT at the unit 
served. The typical split ratio is 1x32, 
although other ratios can be used. 
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Figure 1: Active Ethernet Design

quires supporting structures (cabinets) 
as well as backup power. Using this 
design may make sense if the equip-
ment is connected by a fiber ring built 
around the area served. A ring provides 
redundancy because it allows data to be 
rerouted if a fault occurs on the primary 
route to the CO. 

When fibers are terminated in the 
CO, the costs of terminating bays, 
jumpers and CO square footage must 
be included in the analysis. This design 
is called “home run” because a fiber has 
to be run from the CO directly to each 
unit served.
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tury, equipment costs for AE were much 
lower than those for PON, mainly be-
cause AE could take advantage of stan-
dard equipment that was used for many 
other services. PON was just beginning 
to mature as a technology, and prices for 
PON equipment were still high. 

That equipment cost differential has 
changed in recent years, and today the 
equipment costs for the two options are 
very comparable. The cost difference 
between AE and PON now rests solely 
in the OSP. However, a fair assessment 
requires comparing the most economi-
cal design for each option, which in turn 
requires understanding the factors that 

affect each design option. Such factors 
as take rate and density affect the choice 
of design strategy for both options. In 
addition, the presence of existing feeder- 
fiber routes can impact the analysis. 

I was part of a team that developed 
a cost model to study the two options 
in detail, including costs for equipment, 
CO and OSP. This model, which allows 
for the analysis of many OSP configu-
rations, densities, take rates and other 
parameters, provided insight into the 
costs for the two options and enabled us 
to reach some conclusions. The details of 
the model are too complex for this article 
but can be made available upon request. 

Figure 3 depicts a typical 1,080-  
customer network. (Note that the dis-
tances are in meters.) This is a very dense 
area and should therefore favor AE; 
density weighs in AE’s favor as it makes 
costs more comparable. Figure 4 shows 
the material and contract labor costs for 
this network, assuming 100 percent take 
rate, and Figure 5 shows material and 
contract labor costs at varying take rates.

A PON network is obviously more 
economical in today’s market (even in a 
dense area) because PON fibers can be 
aggregated in splitters. As the take rate 
increases, moving splitters closer to the 
units served becomes more economical 
because it minimizes the “32,” or distri-
bution, side and maximizes the “1,” or 
feeder, side of the splitter. 

Even if an AE design uses field cabi-
nets instead of the home-run option, the 
cost still favors PON after the backup 
power and environmentally controlled 
cabinets are factored into the equation. 
If batteries are installed, they must be 
replaced every three to five years and 
need to be considered in the costs. 

Some people believe PON should 
be designed in a home-run configura-
tion to facilitate switching to AE later, 
if required. This approach has two ma-
jor problems: First, there is no reason 
to switch if the right deployment plan 
is implemented. PON has enormous – 
almost unlimited – potential. There is 
no residential or small-business service 
that PON cannot handle in the fore-
seeable future. PON is also expanding: 
10GPON is available, 40GPON is in 
the works, and 100GPON and WDM-
PON will likely follow. In fact, WDM-
PON, which will allow a wavelength or 
two per unit served, is being trialed by 
some companies with the standards un-
der development today.

Second, instead of using an uneco-
nomical OSP design, a better way to pre-
pare for an eventual switch to AE would 
be to put the necessary feeder cables in 
place. This could defer capital costs long 
enough that the time value of money 
would practically pay for new cable. 

Not aN either/or ChoiCe
If PON is less expensive than AE, why 
don’t I just answer “PON” when I’m 

Figure 2: PON Design

Figure 3: A Typical FTTH Network
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asked for advice? The reason is that an-
other option is worthy of consideration. 
I usually answer, “Why not both?”

It is true that PON is more economi-
cal for most residential and small-busi-
ness requirements for the foreseeable 
future. Perhaps that is the reason the 
major ILECs in the United States are 
deploying PON to those areas. So where 
does AE fit into the mix?

When FTTH deployment in a re-
gion is under consideration, I recom-
mend establishing a fundamental fiber 
plan for the region that documents fiber 
routing, fiber sizing, splitter location and 
boundaries. This is key to being able to 
use both PON and AE options to their 
fullest and to plan an economical net-
work. AE can be best used by wisely 
selecting where to deploy it as an over-

lay along with the PON design. For ex-
ample, a fundamental plan for a region 
could be developed as shown in Figure 
6. The initial plan would be PON-based.

When the layout is complete, plans 
for AE can be added. For example, if an 
outer ring is needed to serve high-band-
width customers such as data centers, 
the ring can be created by connecting 
the branch feeder routes of adjoining 
main feeder routes. A buffer tube of fi-
bers could be planned for this ring, and 
the cable would be sized for both PON 
and AE. Figure 7 shows the added ring.

The point is to blend in AE where it 
makes sense while taking full advantage 
of the efficiency of PON technology to 
handle residential and small-business 
needs. AE can provide dedicated band-
width for those high-end users that re-
quire it. 

Major hospitals, government offices, 
schools, data centers, call centers, high-
tech industries and others all can be can-
didates for AE. Planning AE rings along 
with PON gives a provider many choices 
for the future while taking advantage of 
the economics of PON today.  

Equipment vendors now have chassis 
that are capable of providing either AE 
or PON, so they have made it easy to 
mix technologies as needed. 

So PON versus AE is not an either/
or choice. Deploying both is possible, 
using a bit of intelligence up front. Plan 
your network appropriately by using to-
day’s economical solution to provide ser-
vice and by having multiple alternatives 
for any future requirements. The key is 
to develop a fundamental fiber plan and 
use it as the roadmap to the future. v
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Figure 4: Comparison of Materials and Contract Labor Costs for Active Ethernet and PON, Assuming 
100% Take Rate
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Figure 5: Costs of Materials and Contract Labor as a Function of Take Rate

Figure 6: A Fundamental Fiber Plan Figure 7: Fiber Area Plan With Fiber Ring Added


