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Introduction
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As an early Free Space Optics integration and Var-to-VAR Distribution Company, System Support Solutions, Inc. has participated “where the rubber meets the road”. In addition to integration projects our Company has asked lots of questions and become well informed on developments in this young industry. 

Almost everyone is thirsty for credible data on which to base product and market decisions. Questions of price, throughput, protocols, distance, availability, RF redundancy, active aiming, single vs. multiple beam, beam divergence, installation considerations, channel access, etc. are just a few of the issues that seem to come up regularly. The purpose of this paper is to attempt to address these and other issues from the perspective of the enterprise vs. the carrier marketplace based on the author’s experiences in the enterprise space. And further, to allow you, either as a decision maker in an FSO equipment development group, or as an integrator or end user to optimally assess the myriad of choices you have available as you map your company’s connectivity plans.

If I’ve learned one thing over the years about decision makers in enterprise, it’s that long term maximum product success is driven by a simple formula: what can solve the need with the least cost, confusion, and potential for problems. Life is hectic and pressured everyday, pressure to get “it” solved but “don’t spend any money”. And on top of the complicated tasks of IT planning, the day-to-day barrage of “put this fire out now!” drains time and energy for what drew you to the career in the first place: your desire to be an innovator, to participate in and be “first on the block” with the new, the better, and the exciting.

The greatest strength of Free-Space Optics is its ability to deliver astounding throughput per dollar...
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MRV’s new TS700/G (above) does 400-meter Full Duplex Gigabit Ethernet for just $8,900!
See www.SystemSupportSolutions.com/Models.htm for information on this model and others. 

One of the current issues in the FSO enterprise market is that a given customer might end up with a $20,000 solution to solve a $4,000 need.

So, how to most appropriately map FSO’s potentials to the needs of the enterprise? That’s the question this work will attempt to address.

I. Enterprise Marketplace Demographics Relevant to FSO Opportunity Targeting

When discussing the enterprise market, it is important to define who is included. Next, we need to specify what the needs are, why the needs must be met, and lastly spend some time on the how, or the competing choices for meeting those needs.


A. Who

The enterprise marketplace is made up of businesses and organizations of all sizes, shapes and modes of operation. There are a few obvious FSO qualifiers: two or more sites within <2 miles of each other with clear line-of-sight; need for 100Mbps or 1.25Gbps of connectivity, and access to suitable mount locations.

Beyond the obvious qualifiers, identification of the FSO “sweet spot” is more complex, but in my experience so far, the enterprise segment has exceeded carrier demand for FSO. I believe this is due to a couple of characteristics of the enterprise space:

Enterprise connectivity needs have rapidly escalated to FastE or GigE links, and yet the costs associated with Telco sourced bandwidth are out of the question in many cases as they can rapidly approach thousands of dollars per month.  The promise of a six to twelve month payback on reliable wireless connectivity is thus highly appealing.
B. What

The “what” refers to all of the choices available to the enterprise for connecting A to B.

They are:

Dialup

ISDN

Telco “Private Line” (T1, DS3, OC3, OC12, FastE, GigE, etc.)

Frame Relay

Owned fiber

Light “Dark Fiber”

Alternative Access Providers (MAN’s, WISP’s)

DSL (many flavors)

Satellite

LMDS

MMDS 

RF (802.11x, 802.3, licensed, un-licensed, 60GHz, 80GHz)

FSO

And the choices are growing every day: WiMax, Non-Line-of-Sight RF, millimeter-microwave, 3G cellular, and who-knows-what tomorrow. Point being: lots and lots of competition now, lots more soon.

The drivers for most enterprise decisions: cost, availability, and simplicity. Trying to position the vast number of specific FSO models from all manufacturers against their respective competing technologies is beyond the scope of this paper. That is in fact one of the most significant “value-adds” that our Company, System Support Solutions, Inc. provides.
To access an optimal recommendation, please go to www.SystemSupportSolutions.com/Quote.htm and enter your specific link parameters. 

C. Why

In attempting to identify FSO opportunities it is important to understand why enterprises seek high-speed connections. In our experience, it is most typically for LAN extension and/or voice extension (IP telephony) due to overflow expansion into a new site. Often, the decision to occupy the site is made only weeks to days before “move-day”, and so the rapid deployability of FSO becomes part of the decision. 

D. How

How is FSO selected as the technology of choice? The significant drivers for FSO are high throughput, Full Duplex operation (as opposed to TDM or simplex type solutions…typical of low end RF technologies), high security, low latency, ease of implementation and high reliability. When we get a call requesting a cheaper link than the Company T1, the answer given is to log onto CDW.com, buy a low end RF link, and put it in your self. If the call is for a 10 mile link, the answer is a licensed microwave link. But if the requirement is for a 1000 meter or less FastE or GigE link, then the caller has struck pay dirt…we can do that! And probably better than anyone else in the world.
II. FSO Strengths to Optimize for the Enterprise Marketplace

With all of the competing technologies, what is it about Free Space Optics that justifies its long-term place in the enterprise market? 

A. Functional

The technologies that are present in any given FSO link are the secret to FSO’s virtually guaranteed success. Think of it this way: a lowly 100BTX/100BFX media converter contains all but one of the technologies resident in a FSO transceiver: a network interface to communicate with the LAN, a light source capable of generating light pulses to represent 0’s and 1’s, and a power supply. All that’s missing are the optics (telescopes) to focus outgoing and incoming light. Price for a pair of media converters: $400 at the outside. Add a hundred or two for the optics, something for a larger enclosure and misc. and you’ve got a 100 Mbps link for a little under $1k.

Certainly the #’s can be debated. The point is that FSO isn’t rocket science, and doesn’t incorporate anything that can’t be provided at very low cost once the providers who are destined to make it through this early stage of development achieve suitable scales of operations. This should also mean that there’s room to provide low priced links that incorporate all of the “distribution enabling” features mentioned above.

1. Speed 

And when it comes to speed, FSO is the wireless king-of-the-hill. Owing to FSO’s amplitude modulation, and potential for DWDM, the sky’s the limit.

While 420 Mbps currently stops available RF solutions over 1km, and GigE RF up to 800m or so, OC48 2.5 Gbps FSO links are now operational, with talk of OC192 10 Gbps available down the road. And picture this: plug a pair of MRV PAL transceivers into a Gig port on a pair of any one’s optical switch ports, and it just might link up! If it worked, you’d have a GigE FSO wireless link at under $4k.


2. Protocols
It goes without saying that as a fiber replacement, many FSO models’ protocol independence is an asset that goes on the “simplicity” side of the ledger. Most RF products are Ethernet only, with a high premium placed on most Optical Carrier interface capable RF equipment. And ditto for Telco’s. Premise equipment requirements can add substantial additional non-recurring costs.

That said, the vast majority of enterprise links are deployed as Fast Ethernet, and so in the enterprise space, protocol independence is a good attribute, but one not necessary in most implementations.


3. Deployment
Deployment simplicity can be a huge asset for FSO in the enterprise market, and allow effective channel access through distribution. It’s currently approximately a “tie” with RF links of the same distance. Installation simplicity can be greatly improved for FSO equipment, and this is a potential strength that needs to be fully exploited to maximize enterprise penetration. In theory, FSO has the potential to be installed by a “First Grader”.  This should be the target.
At present, there exists a “disconnect” here. FSO installation currently requires substantial training and experience for consistent installation success. Most FSO recommenders in  enterprise are “hands on” network or system administrators who have learned how to circumvent integrators on increasingly complex implementations. A few years ago, they wouldn’t have attempted to implement a firewall or router; now it is commonplace. Ostensibly the motivation is cost savings, between the lines it is driven by the challenge of learning a new technology and/or job insurance.

A strength of FSO is that it could be easily made self-installable, but it’s not quite there. To capture the enterprise market space, easy self-installability is necessary. Features like automatic target acquisition, active aiming, enhanced on-board feedback tools, and smaller, lighter weight transceivers are all important features to consider. And any mounting hardware that takes more than 60 seconds to assemble is out. At production volumes, these features are not costly, and will allow effective channel distribution through Ingram Micro, Tech Data, Tessco, Weston, etc. 

At the very lowest price point, again, the new MRV PAL link is currently the simplicity leader: no 110VAC required on the rooftop, lightweight easy to mount transceivers, accurate integrated scopes for very simple link alignment, no lightening protection issues, pre-terminated fiber optic cables provided, RJ45 CAT5 network interface (e.g. doesn’t require expensive fiber ports on the switch).

At this time it’s a chicken and egg question: attain volume before distribution-enabling features are added, or add the features on the gamble distribution will successfully materialize with the features present?

B. Economic

The current lowest cost product does 100 Mbps Ethernet and costs $4,835 (plus installation).

Amortized over 60 months that equals about $80/month.
And because the link provides the equivalent of 66.66 T1's (100/1.5), that equals $1 per T1 per month ($80/66.66T1's)

FSO’s greatest strength is an economic one. There is simply no less costly means of wirelessly transporting data at high speed, particularly over very short distances. This strength needs to be exploited by running every design and marketing decision through the “cost grid”. Every choice needs to stand up to the question: how can this be accomplished at lowest cost. 

Active aiming was present in first generation FSO but has been abandoned in second-generation designs on cost. This is also not acceptable. The mission has to be to incorporate active aiming that adds less cost than the multiple beams, scope, scope bore alignment, video alignment, and super-rigid mounts all cost. Ditto for adaptive power control, RF redundancy, etc. 

The fact that most designs call for 110VAC on the rooftop is a huge “red flag” that adequate attention has not been paid to the “cost grid”. Rooftop line power can run thousands of dollars.  There’s no reason to not deliver DC power to transceivers via a copper pair in a CAT5 run, or CAT5 can be integrated into a fiber cable for fiber optic LAN interface models.

Bottom line: it’s a dog-eat-dog world in the enterprise market. If survival is the objective, FSO equipment has to incorporate advanced features, redundancy, be simple to install and support, and yet hit disruptive price points. 

The reason is that it can.

C. Aesthetic

It’s a railroad warning light, no, it’s a mailbox, no, it’s a pair of electric binoculars…FSO transceivers have the potential to be infinitely more visually acceptable than RF antenna. 

Although this issue is somewhat subjective in nature, it’s not hard to pick on the majority of FSO transceivers as non-optimal appearance-wise. This is a mistake. There is a large un-spoken preference in the enterprise market for visually appealing, smaller, lighter-weight transceivers that look like cutting-edge optical equipment. And this potential attribute can be easily exploited at virtually no incremental cost.

A couple of observations can be made from analyzing competitive offerings from the several FSO manufacturers:

1. Because the enterprise customer is typically highly price sensitive, and FSO cost is directly proportionate to speed and distance, high granularity of model line-ups is advantageous.

2. In trying to unravel the capabilities of various FSO equipment models, no standard means of rating/comparing performance currently exists. The link distances quoted are the ratings provided in company literature. For successful penetration of the enterprise market, manufacturers must provide a more objective maximum link distance rating a various levels of atmospheric attenuation. The following is an example of this recommendation for an Optical Access TS3000 link: 

Total Atmospheric 
Description


Visibility
Maximum Rated

Attenuation/km






Link Distance*

0.2dB/km

Very Clear


50km

9.2km

4.6dB/km

Medium Rain/Snow

2.8km

3.5km




18dB/km

Lt. Fog/Cldbrst./Hvy.Snow
770m

1.4km

30dB/km

Moderate Fog/Blizzard
500m

980m

75dB/km

Thick Fog


200m

460m

315dB/km

Dense Fog


50m

140m

*Maximum link distance should be given as the distance that the link would remain fully operational at given levels of total atmospheric attenuation per km.

Soon, low priced models with fully integrated RF will stand out on comparison tables.

IV. Recipe for Success in Third and Fourth Generation FSO Equipment

For success in the enterprise market the golden rule has to be:

“Maximum throughput for the least cost (including installation) with the least probability of problems”.  

Overall, a huge advantage will be realized by the FSO Company that first obtains volume production of a winning product set, and thereby captures dominant branding and visibility (like  Henry Ford’s Model “T”). The surest means to volume is mass distribution of a simple to install product set through channel distribution to IP Integrators, Cable Contractors, and Wireless Integrators. Current products are not suitable for mass distribution due to installation and support complexity. 

So, here’s the list for third generation products:

1. Easy installability

a. Automatic target acquisition

b. High frequency active aiming

c. DC power over CAT5 cable run 

d. CAT5 integrated with 6-strand fiber cable and provided with link (specify length)

e. Cabling patch panel with rain-tight enclosure provided with link

f. Increased onboard diagnostics (no laptop or Palm Pilot required)

g. Smaller, lighter transceiver for less critical mounting process

h. Set of available low cost aluminum mounts for vertical, horizontal, and ceilings

2. Maximize low-cost attribute

a. Single beam (w/high frequency active aiming)

b. Smaller, lighter

c. Design every ounce to be 100% cost efficient

d. Adjust pricing to accommodate a “standard volume” type model (e.g. price as if a reasonable operating volume has already been obtained)

3. Maximize availability and eliminate potential problems with the link

a. Fully integrate a “Board-level” low cost RF redundant link at a minimum (including modified Ether channel fail over.

b. Possibly also provide T1, DS3 DSL ports for redundancy choices.

c. SNMP management fully integrated in transceivers with both “in-band” and “out-of-band” management access

d. On-the –window heating

4. Maximize performance

a. Active high-frequency aiming

b. Beam divergence management (manually replaceable lenses, or factory order for a specific link distance. Either way, reduce receive beam diameter to minimum that active aiming system is OK with (e. g. .10 mrad??)

c. For a given link, rate it at 10, 100, and 1000 Mbps user selectable with lessening distance ratings at the higher throughput settings.

d. With standard RF redundancy, link distance ratings can be substantially extended

Conclusion

There exists in the enterprise marketplace substantial need for the benefits of FSO. With further FSO equipment development, high volume penetration of the market will be accomplished through channel distribution by a couple of winners in the FSO race.

The winners will be those companies that commit to delivery of the most attractive, low cost, high performance, easy to install, most highly available FSO links.

-End
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