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MR. S. DEREK PHELPS:  Cell phones and pagers to silent please.  Thank you.




The next event -- the next session on our agenda today is entitled “Tower Designs - The Good, The Bad, and The Ugly”.




In essence, what we intend to have -- what we’ve asked Mr. Biby to speak about today is what are the advantages and disadvantages of a standard monopole design versus camouflaged alternatives and the like.




The Council is often asked to give consideration to design structures or facility designs that are alternative to the standard monopole design of a 150, 170-foot steel monopole with racks, several layers -- several layers of racks at the top of the facility.  We’ve asked Mr. Biby today to speak about what the advantages and disadvantages are of some of those alternatives.




I will tell you that Mr. Biby has been somebody who’s been very active in this industry for some time.  I’ve attended a number of events at PCIA -- John Hearst, would you do me a favor and go to the door area there and try to close those two doors for us -- thank you.




I’ve heard Mr. Biby speak several times. I’ve always been very impressed with his presentations.  Recently he’s become either a principal owner or sole owner of several components of Fryer’s Tower Source (phonetic), and he’s also the CEO and publisher of AGL magazine, which is a recently launched publication.  Would you please welcome Mr. Richard Biby.




MR. RICHARD BIBY:  Thanks very much.  First off, congratulations to the Siting Council and to Derek and the staff for really a wonderful event here today.  There’s been a lot of good presenters and a lot of great information here.




I -- I’ve had two sinking feelings this morning.  The first is being from Virginia and knowing that I’ve got to get home and looking out the window -- (laughter).  And the second is Chris’ presentation earlier when I realized he touched on most everything I had to talk about.  So we’re going to be much more adlib up here than I had previously hoped, which means we’re going to have a little more fun and try to get into a few topics that have been touched upon in a little more depth.




So that being said, let’s -- just to give you a quick idea, anytime you go to a regulatory session, people want to know who you are.  There I’ve done a bunch of stuff, it’s been fun.  Probably the two’est important things I’m proud to have participated in has been with PCI and CTIA in working to preserve the viewshed of the national scenic hiking trails in the country with the tower industry.  So, I -- I’ve often played a role in bringing together tower technologies and groups that are interested in the -- in the negative impacts of towers.  I also live in a historic village, strangely enough, and spend most of my time and extra money preserving that village.  And I’ve even opposed a tower or two that just seemed inappropriate in that village.




What I wanted to do was tell you a little bit about how RF engineers view -- oh, we skipped one -- go back one -- no, okay -- well the stuff is out of order - alright, even more surprises today.  What I want is to tell you a little bit about how RF engineers see an alternative tower.  And I’ve got plenty of examples at the back.  And rather than just showing you all the pretty pictures, get into how an RF engineer sees it, what are the disadvantages.  There are really few advantages to an alternative tower site.  When I say an alternative tower, I mean a monopine, a silo, whatnot.  There are few advantages that an RF engineer sees.  As a matter of fact, they’re going to all be negative.  The only advantage is that if it’s what we’ve got to do to get the site approved, that’s what we’ve got to do to get the site approved.




So let’s go over the few things that an RF engineer usually wants.  You usually want a 20-foot tip to tail separation -- and where are my antennas -- here they are -- now we’re talking about the tip of one antenna being 20 feet away from the tail of another antenna.  That’s usually what you want to see on a pole. You want to inter-leave 800 and 1900 megahertz carriers on the pole.  So you want 18 -- an 800, a 1900, an 800, and a 1900 as you go up a pole.  You want to be at the top of the tower.  Of course, everybody wants to be at the top.  You want no visual impairment between the antenna and the rest of the world out there.  And you want to be the only carrier on the tower.  Of course, everybody wants to be the only carrier on the tower.  And for cellular folks, we usually want to have three antennas.  In the PCS world, we usually want two antennas.




Let’s -- the next slide there.  What an RF engineer usually gets is a few things on that list.  We can usually get the 20-foot tip to tail, we can usually get the no visual impairments, and we can usually get the number of antennas we want.  Why is that?  Well, we’re usually going on a shared tower.




What RF engineers will accept, if we have to -- and I’ve got the little sign there, if management, the attorneys, regulatory affairs, operations, considerations from real estate and zoning require it, this is what we’ll accept, none of the above.  (Laughter).




So let’s go into these things in a little more detail.  And if there are any questions as we go, it’s probably easier just to ask the question as we’re going through the slides rather than get to the end.




Why do we want the 20-foot tip to tail?  It all comes down to interference.  We want to reduce the amount of energy that’s coming out of one transmit antenna into our receive antenna.  So if I’ve got -- I’m going to use carrier names and -- simply because we’re all comfortable with them and I’m not picking on anybody in anyway -- but I have Cingular here and I’ve got Verizon down here.  We all want 20 feet, so that the energy coming out of and being radiated from one antenna does not get into the second antenna.  So we’d like to have the antennas as far apart as possible.  That’s just a law of physics.




The 20-foot rule has really become something that most engineers accept as an industry standard.  But I’ve got to tell you, honestly, I think that’s an area that we’re a little weak on the  technology as to why we really need that separation.  And we as an industry could probably do a little better work to see how close we could really space our antennas.  Twenty feet seems to be a little -- a little conservative.




We of course then get better performance when we reduce our interference.  If I don’t have interference and I can hear a weaker signal further  away, my performance for the area that I’m going to cover from that cell site is going to be greater.  Another reason for the 20 feet.  And of course where I have better performance, I may need less cell sites.  And  less cell sites translates to less money that I have to spend.




And there are a few documented interference cases.  And this is where I put my geeky engineer hat on.  If you know of any, I sure would like to hear about them.  But there are a few documented interference cases -- where we’re really putting antennas closer together than 20 feet as resulted in clear interference.




The same deal with the inter-leaving of the 800 and the 1900.  Where -- where an antenna is a good transmitter at 800, that antenna is going to also be a good receiver at 800, but it’s not going to be as good a receiver at a different frequency band at 1900.  So if I have a great receiver and I put a 1900 -- a great receiver at 800 and I put a 1900 above it, I’m going to have less energy into my receive antenna than if I had two 800, a transmitter and a receiver right next to each other.  So in a perfect world, again you would inter-leave these things.  Perfect worlds of course we all know don’t exist.




I want to be at the top of the tower.  Of course everybody wants to be at the top of the tower.  The higher you are, the better coverage you’re going to get, better coverage outward, and fewer -- fewer towers you’re going to need.  So in a perfect world, yes, I would want my receive and transmit antennas to be at the top.




Of course the economics and the business model say if you’re going to get the prime spot on the tower, you’re probably going to have been the anchor tenant and your rent is probably going to be a little bit more and you’re probably going to end up with some higher expenses to get that site built.  So the folks at the top of the tower are usually paying -- paying a little more and have usually made that longer term commitment to the tower, so that’s why they get the best spot.




Now it also would be the best spot usually for reducing interference.  Yeah, but you could also make the argument that if you’re up high, you’re seeing a lot more cell sites and a lot more things, so maybe you would have increased interference.  It really kind of all depends.




And just a little footnote, the folks at the top of the tower do tend to get zapped a little bit more from -- from lightning.  But usually with lightning arrestors and lightning rods, there are not really too many issues with lightning any more.  We seem to have that under control.




No visual impairments between the transmit antennas and the rest of the world.  Okay.  I’m going to have my best performance when I have an antenna and it sees your cell phone directly.  Anything that comes between those two is going to require more power of the cell phone to transmit back to the base station and it’s going to require more power for me to transmit out to the cell phone.  Obviously where I’ve got AC and a big transmitter, I’m not too concerned about cranking up my power to transmit out a little bit more, but I am very concerned about how much energy the cell phone has to use to talk back to me, primarily for battery life, okay.  The best -- the best coverage will result in the longest battery life.  That’s a big concern and issue to the carriers.  So while I don’t like the idea of being in a shared facility where I’ve got a piece of plexiglass or anything else between me and the rest of the world, of course I will accept that where I have to.  And realistically, there’s not much loss nowadays in the material that they use on most of these stealth sites, it’s really pretty good.  But think of it in terms of trees or other buildings, that’s where it really can be a large problem.  That’s why you’ll go through the fight to find the site that’s on top of the hill where you don’t have any trees around.




I’ll just use this light example.  Everybody in the room can see this light here, this front light, right.  If I were to lower this light to a certain point, eventually I’m going to be -- you’re going to be skimming the heads of the people in back of you and you’re going to see a lot less light.  The same principle of antennas.  If I were to put that light all the way on the floor, you wouldn’t see much of that light.  So there’s a right height to get where I’m not looking through trees or I’m not looking through buildings,  where I really have optimized my coverage from a cell site.  And that’s where all that good RF engineering  that the folks up before were talking about comes into play.




I want three antennas if I’m a cellular carrier.  And I’m going to show you some slides and graphics on that.  And typically, PCS carriers need two antennas.  And I’ll show you why that is.  And some systems you’ll see require a fourth or a fifth antenna, and that -- that really depends on where they’re deploying multiple technologies early on or some considerations from hardware.  Most of those needs have really been surpassed by technology now.  So normally it’s just three or two antennas.




Go ahead and go through the -- to -- yeah, thanks.  We were talking about polarization and diversity of antennas before.  A couple of things that you can do that overcome fading is to use two antennas so you have space diversity.  Somebody else was mentioning before that as you’re standing still, your cell phone antenna signal strength that it receives from the base station may look constant to you where you’ve only got five levels of indication, but it’s actually changing by up to a hundred to one in terms of its power level just from all the other stuff that’s going on in the environment.  So your cell phone is really doing a lot of work to keep up with that signal as it’s -- as it is bouncing up and down.  What we do is with -- I’ve got a little graphic on the top there in orange -- one antenna might see a lot of dips in signal strength.  And the other antenna, depending on the spacing of how far it is away from the first antenna, might see the compliment to that.  So when you add the energy from both of those antennas, usually you can fill in the deep noles that the receive cell site sees, so you can have much more smooth constant power receive.  And that’s going to really increase the performance of a receive site.




So -- let’s see -- a couple of more quick graphics.  This is free form.  If anybody has any questions, throw them up.




Where we typically would have two antennas spaced on a tower, what you can do is have a cross-pole -- cross-polarization antenna where we have elements inside the antenna at different angles.  And as somebody else mentioned, when -- when your cell phone transmits -- we like to think of energy as going through space vertically and it’s all nice and it arrives at another antenna vertically and life is good.  Now it’s bouncing off of things and it’s coming in at all different crazy angles.  And when I have two elements in my antenna to receive the energy, I stand a better chance of receiving energy at a horizontal and at a vertical polarization.  So these cross-pole antennas are kind of a nice -- a nice alternative when you can’t get the space diversity that you want for physical purposes.




There’s a picture of a cross-pole antenna. The nice thing about them is that they usually require one antenna per sector and you can mount them close to the pole because you don’t need to physically have them separated.  So they’re much more attractive from -- that standpoint.




Go ahead and hit the 2 or 3.  There’s a little too much here technically, but again the idea of also having your transmit antenna physically removed from your receive antenna is why you also end up with three antennas for a cellular system; two antennas that are receiving, one that is transmitting.  And for a PCS system, because the frequencies between the transmit and receive are so far apart, we can transmit and receive with one antenna and have a second antenna to receive with for our diversity.  So it’s a much nicer solution for PCS.




Go ahead.  And of course power point never works the same on two machines -- so I’m sorry, I’m going to go back and forth here a few times.  This is a little -- just a little more information, a better graphic on why you have the space diversity.  And of course the distance you need between the two antennas is going to be different for PCS than cellular.




So we’ve talked about the engineering considerations or how an RF engineer sees the world when we’re looking at going with alternative sites.  Let’s go ahead and hop into some pretty pictures now that we’ve kind of gone over some of the issues.  Think about these a little more critically with your new found engineering eyes.  This is just a nice application where they were able to put up one carrier in a church steeple.




Next.  Here’s where we put one carrier, very nicely hidden, integrated into an apartment building.  Here we are in a church.  Now what are the disadvantages of the few last slides that we saw?  They’re pretty much limited to one carrier in its design. And of course from an RF perspective, we are looking through material.  Not that big a deal.  And we probably only have -- actually in what we just saw, we probably do have the multiple antenna configuration that we much prefer.  We have the space in that type of installation to install the multiple antennas, the two or three antennas.




Here’s a lovely picture of a light pole. It looks a little funny to me where the lights are down at 15 feet and I’ve still got another 45 feet of pole. But it’s still probably much more attractive than your traditional monopole -- one sec -- and in this configuration we might have two or three carriers in something that’s this tall.  Yes, sir?




(QUESTION FROM THE FLOOR)




MR. BIBY:  Yeah, that -- that was the material that was -- sorry -- I’ve got to learn to  repeat the question.  There was a note about an acrylic, and that was used to replace the glass, and just a comment about the particular material that was used there.




Here’s a slightly nicer design where  we’ve got unfortunately here one carrier also in a light pole configuration, but that really looks pretty good.




And this is actually over where I live, this is a Nextel site.  I happen to like this a lot in that it doesn’t -- it doesn’t look like anything special from here, but in this area you’re always looking up at this site.  And they did a really nice job of placing where it’s brown -- visually you’re looking at most of the buildings and you have this brown light pole behind it and then it’s painted blue above the -- I guess the line of sight that you would have from most places that you’d observe it.  In most instances you never notice it. It’s really a good job on hiding the antenna there.  And again this, unfortunately, only supports one carrier.




Here’s another solution as we saw Chris had before.  This is also designed for one carrier where somebody has gone through and done a very nice job of putting a little -- I don’t know what you would call it -- a box over the antennas and painting it to match the brick.  Again a solution for one carrier.




This is -- this is actually kind of nice. You can see the antennas.  You’ve got one set on the left, one set on the right, and then there’s actually a third set just behind the pine tree there.  But that’s where you’ve done something that really isn’t very expensive or difficult.  And that also would work with multiple carriers there.  A very simple solution where the carriers also get to have all the antennas they want, so a very -- a very nice solution.




This is a little hard to see, sorry, from the slide, but you can -- you can see where there’s about a four-foot tall bump out, that’s about two feet deep, and it runs the entire length of the building.  From an RF perspective this is great.  I get all the antennas I want, I don’t have to change anything, it’s very aesthetically pleasing.




We’ve already seen an example of this.  Silos.  My weekend -- my -- my house during the week is in an historic district, on the weekends I’m out in a rural setting, and I saw a carrier come in really wanting to build some outrageous towers.  And I was very happy to see that the community fought back in a way to say you know you can have towers, but this is just -- this is ridiculous.  And finally the carrier said okay, alright, alright, you’re right, we’ll come up with some things that really do fit into the landscape.  And they came up with some silos.  I’ll tell you all, when I first heard about the silos, I said oh God, this isn’t going to be good.  I am just amazed at how wonderfully the silos look, how well they fit into the natural farming area and what a great job the carrier did.  Silos do have the potential to house multiple carriers.  It’s great for the carrier in that I can use all the antennas I want, I can have my traditional equipment.  Obviously, it’s a little more expensive than just building a monopole, but it can be a very wonderful alternative site.  Just another example.




Okay, what do we see here that would be unattractive from a carrier perspective?  Again, I’ve got a solution for one carrier -- and I’ve had to go with the cross-pole antennas and I’m probably limited in height for more than I would care to be, but again if -- if that’s all I can get, that’s all I can get.




An alternative there.  Not as attractive as the last one.  I think -- I forgot who -- I think it was Chris I have to give credit to -- yes in a forest of all oaks there is one -- one pine that’s, you know, twice the size, three times the width, and really just seems out of place, but -- the real disadvantage with the monopines is the ongoing maintenance.  These things do require ongoing maintenance where a church steeple or something that’s inside doesn’t have nearly as much maintenance required.  So monopines are a little unattractive -- sorry?




A VOICE:  You’ve got to pick up the leaves --




MR. BIBY:  Yeah, you’ve got to rake them in the fall.




(Laughter)




MR. BIBY:  Go ahead.  And of course some -- some monopines look better than others, but -- here’s a traditional site.  I have known this one with a couple of friends.  You know, that’s not so -- so horrible.  It fits for where it is.  Again, this gives the RF engineer everything that they want, multiple carriers, all the antennas, and all the space.




Now this is one I bet everybody wishes they owned.  We have every carrier on this particular site.  Okay, it does get to be a little bit of an eyesore.  Where it happens to be is not quite as bad as it might appear from the photograph.  There’s an appropriate site for every place I guess is kind of what I’m pointing out here.  This is -- this is not attractive.  Where it is, it works.  You wouldn’t want this in the middle of your historic village, but it’s on the side of a highway and it’s actually a fairly short tower and it doesn’t have much visual impact to the residences and neighbors around.




Sorry, this -- this one doesn’t work very well on the screen, but I just wanted to point out one thing that everybody always pops up with, is -- okay, so you can build your tower, but our police and fire safety system get to have a free ride and be upon the -- on the tower too.  You can see where we’ve managed to get a lot of wireless carriers, traditional cellular and PCS.  What you can’t see is between the one at the very bottom and the one right above it, we’ve lost a huge amount of the vertical real estate that we have for the police and the EMS system just due to the large physical size of the antennas that most police and fire safety systems use.  So they’re -- it’s -- it’s not quite as easy as just saying okay you can build the site but you’ve got to make sure the police guys can go on there too.  There are a lot of considerations and a lot of reasons that that is something that most carriers would really not want to have.  Sir?




(QUESTION FROM THE COUNCIL)




MR. BIBY:  Yes, sir.




(QUESTION FROM THE COUNCIL)




MR. BIBY:  The question was I had talked about a 20-foot separation and is this what we have here? No.  Actually, this is closer to about 10 feet.  And this was simply that so many people wanted on the site, that they were willing to give in on their desired 20-foot separation in order to get on this site.




(QUESTION FROM THE COUNCIL)




MR. BIBY:  What is the least amount of feet you can have for separation?  Well, if you think about a rooftop, we’ve reached zero vertical separation because everybody is on the same plain.




(QUESTION FROM THE COUNCIL) -- I’m talking about a monopole.




MR. BIBY:  The least you could have would be -- as long as they’re not touching.  Physically if  you can -- can put them in the same space. Not desirable again from the carrier perspective, but I know of instances where that’s done and it works.




Let’s see -- how am I doing on time?  I’ve got about three or four more minutes --




(QUESTION FROM THE COUNCIL) -- just follow up on that --




MR. BIBY:  Yes, ma’am.




(QUESTION FROM THE COUNCIL)




MR. BIBY:  Yeah, the question is on maintenance.  And human health and safety I guess is really what you’re getting at there.  You’ve hit on my area of expertise, human health and safety.  Realistically in most environments if you’re not -- where you’re going up and have workers that are around the antennas, if you’re not physically in front of the antenna, the amount of RF you’re exposed to is extremely low and well below the limits.




The instances where you’re going up to change antennas and you are in close field, there are training procedures and there’s personal monitors that people can use to make sure that they’re not where they shouldn’t be.  It’s not as desirable a situation as  where we have a lot of separation.  But with reasonable and prudent precautions, it should not be an issue.




(QUESTION FROM THE FLOOR)




MR. BIBY:  Right.  Future flexibility for antennas, you’re absolutely right, you’re going to give that up if you -- if you put stuff too close -- the question was future flexibility and are you giving up something by putting antennas very close together.  And the answer is absolutely yes.  You will limit your ability to change out different antenna types down the road if you put things so physically close to each other that you have a difficult time moving them around.




Just a quick two more minutes on this, if I could.  This is just an example I ran into lately of a really great innovative design.  I’ll have to use my comparison of my three-year-old for just a second.  Wireless carriers are -- those of us that build towers we are kind of like a three-year-old.  We want -- the first thing we want is to build exactly what we want.  We get told no.  Alright.  Can I have five cookies?  No.  Can I have four cookies?  No.  Can I have three cookies?  No.  You can have one cookie.  Alright, fine.  But you know, you don’t -- you don’t immediately go from a 250-foot beautiful self-supporting tower to volunteer to pay a million dollars to build a straight stealth solution.  You know, you get there over time working with the community and really finding out what’s going to work.




We’ve had proposals for 250-foot which require high intensity lighting here behind the firehouse -- this happens to be in Ashburn, Virginia -- and you know, obviously that’s not going to fly, but you’ve got to get told no.  So you go back with a 199-foot monopole. Okay, that’s not going to work with the community either. What will work from a carrier perspective and a community perspective.  Finally we got around to a place where -- this is suppose to be a fire hose drying -- I don’t know what you’d call it -- to hang the hoses -- this is what it’s suppose to look like.  And actually it is really in keeping with the design and style of the firehouse here. It’s really just a great job.  It’s also designed in  such a way that it does accommodate four carriers and it gives the RF engineer again everything they want in  terms of space, the antenna is horizontally, and all the other benefits we talked about before.  So this is just an example of a really great design that I saw out  there.




I think I’m about out of time.  Where’s our commander in chief?  Well, two.  Then I’ll take a question or two until somebody tells me not to -- (laughter).  Yes?




(QUESTION FROM THE FLOOR)




MR. BIBY:  Mmm-hmm.  On the silo what is the exterior material?  It is concrete just like a traditional silo up until you get to the last 10 or 15 feet where it’s some kind of permeable -- not permeable plastic, but RF invisible material that the antennas sit behind.  So it’s concrete all the way up to about 10 feet below the antennas and then it’s that material that it does not block RF.




Here he is.  Okay, thanks very much. (Applause).




MR. PHELPS:  Thank you, Mr. Biby.




(End of presentation)
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