Re: AMP vs No AMP - Amp Killing Receive Signal? 


  I think you misread my message.

  POP has 500mW Amp + 9db Omni, mounted on a tri-pod.

  When I use a 12db Omni + amp, I'm using from my vehicle, for about 2

minutes at a time at each location.  For all intents and purposes, this

is a POINT TO POINT link because they are the only two radios on the

system (the AP and my vehicle).  Omni isn't made for point to point, but

it works much better than trying to hang a 26db 3' dish out of my

sunroof while in the left turning lane of an intersection that has near

perfect line of sight.  I use this setup to verify quickly if I can even

get link.  If I cannot get link, then I don't mess with that location

unless I'm beyond the 6 mile range.  Upload/download tests Omni to Omni

are just to give me a general idea for speeds.  For real results, I will

usually get out of the car, switch antennas to an 18db or 26db grid and

point directly at the POP.

  I could use a 12db 120 degree sector if you wanted it to be 100%

within written FCC guidelines.  It would be a point to point system at

that point, but it would also be an overpowered (for designed use

anyway) sector antenna.  Hmm.. the 12db sector has a 20 degree

beamwidth, so maybe I'll try that instead, easy enough to turn 120

degrees towards the POP.

  If I had another 9db Omni on hand, I would use it.  The last 9db Omni

I have is on the second POP which I'm testing when in my vehicle.  The

extra 3db (12db omni) gain from the omni is a far cry less than the 18

or 26db grids I use if I can establish some kind of link.  If I can't

get link, there is usually a good reason, something in the path or out

of range of the 12db gain.

  As for the difference in speed.  That is exactly my point.  Upload is

slower than Download (from customer or CPE/laptop).  Upload is slower

than download no matter if your 3' away or 3 miles away or 9 miles away,

its always slower.  Almost proportionately.

  I really don't believe that the amp gives you +23db receive gain (+14

for amp, +9 for omni = +23 +20 (radio) = 43db total receive gain).  If

this where true, then the receive gain would actually be higher than the

transmit gain.  Transmit gain on the POP is the controlling factor in

download speed and download speed is actually faster (higher transmit

gain).  Receive gain is much less and explains why upload speed (upload

to the POP from CPE) is so much slower.

How do we calculate TOTAL receive gain on a POP when the AMP is included

in the equation?

----------------

Scenerio 1:

POP Transmit power/gain: 27db Amp + 9db Omni = 36db total xmit gain.

POP Receive gain (your calc) : Radio 20db + 14db Amp (receive gain from

amp) + 9db Omni = 43db total receive gain

CPE Transmit gain: 20db (100mW) + whatever antenna (say grid 18db) 18db

= 38db total transmit from CPE

CPE Receive gain: 20db + 18db (antenna gain) = 38db total receive gain

from CPE

SOM calcs using Transmit vs Receive show that the POP should RECEIVE

better than it TRANSMITS right?  This is not the case because our Upload

Speed (Receive end of POP) is actually SLOWER (worse) than the Download

Speed (Transmit end of the POP).

----------------

Scenerio 2:

POP Transmit power/gain: 27db Amp + 9db Omni = 36db total xmit gain.

POP Receive gain (my calc) : 14db Amp (receive gain from amp) + 9db Omni

= 23db total receive gain

  (Don't include the radio in the calc, just like you don't include the

radio when you figure the transmit power)

CPE Transmit gain: 20db (100mW) + whatever antenna (say grid 18db) 18db

= 38db total transmit from CPE

CPE Receive gain: 20db + 18db (antenna gain) = 38db total receive gain

from CPE

Now SOM calcs using transmit vs receive show numbers that actually match

the upload and download speeds.  Total receive gain on the POP is worse

than the transmit gain, by a difference of 13db (1/2 power at least 4

times, or 1/2 distance twice, or 1/2 speed twice)

Under scenerio 2, If you can attain 50KB/sec download, you cut that in

1/2 twice and your left with the approximate upload speed (1/2 of 50KB =

25KB, 1/2 of 25KB = 13KB, but remember that would be for a 12db

difference, but we're 13db, so were even worse than that.) Download at

50KB, Upload at 10-12KB/sec.

At ~9.5 miles, I'm seeing 30KB/sec Download and less than 5KB/sec upload

(1-2KB/sec actually).

Going over the math, without bringing into consideration some noise,

fresnel zone clearance issues, and/or multipath issues, we can almost

calculate upload vs download speed ratios using my calc which does NOT

include the 20db gain of the radio.

Using your math (and everyone else's math that I've seen).. it "sounds"

like I'm totally wrong, but I'm very confident in my numbers because

I've been able to see these results in the real world.

I think that the ONLY problem is the Amp.  The amp was designed for

additional transmit power which helps customer download speeds, but the

amp designers didn't give the amp the same amount of receive gain (ie,

27db total transmit, 14db total receive, + whatever the antenna adds).

I think the only way to prove this, is to get a 16.5db sector, set it up

with No Amp, direct to the radio with maybe 10-20' of LMR400.

Then transmit and receive gain will be almost identical (near 36db).

Same goes for the CPE side, 18 or 26db grid with no amp.  This means

that Upload AND Download speeds should be IDENTICAL (or very close).

I'm thinking this will not change the Download speeds (well not much) to

the CPE, but it will probably increase upload speeds.

I'm also thinking that improving the UPLOAD speed, will actually make

the tcp/ip traffic more efficient (no packet loss on ACK's, thus

downloads actually go faster because the data is being acknowledged more

frequently and on-time).

I think this IS the real arguement for why AMP's are not as good as just

using an antenna which has plenty of gain.  Amps do also amplify the

noise, but the signal to noise ratio is still very similar (thats why

amps work, they don't just increase noise, they increase signal

proportionately).

Using an Amp and shooting 5-6 miles is probably great for most typical

installations, but a large amount of our customer base will be between

the 6 and 10 mile range.  Some of these customers at 9-10 miles will

probably see 30KB/sec download/upload speeds which is far more than the

dialup and ISDN services available to them right now.  At 5-6 miles,

Upload and Download speeds still vary, but they are very acceptable even

if upload speeds (30-40KB/sec) are 1/2 of 1/2 of the download speed

(90-120KB/sec) to CPE sites.

I guess one other way to test/verify this, is to get a 15-16db grid and

no-amp at the POP, point it in the general direction of the test site

which is ~9.5 miles away and go back out, no amps what so ever.  The

difference would be within 1db of the transmit power. Problem is, I gave

my 15db grid to a friend who lives too far away to just borrow it back

for a couple days :).  Time to buy some more equipment.

I'll go do more site surveys of the are and see what, if any noise I

see.  Maybe there is some noise that the POP is picking up that the CPE

side isn't, but I've tried this in many different directions from miles

away, using numerous antenna configurations and I always see the same

results.  If there is noise, I would think that it would affect the CPE

just as badly.

Another thing that leads me to suspect that amps hurt receive signal, is

that a 19db grid + 500mW amp at CPE site from 6 miles away, actually

gets worse upload/download speeds (sometimes no link at all) than the

19db grid + 20' of LMR400 cable loss (POP has 500mW amp + 9db Omni).

Initially I thought this could be noise, multipath, etc, but I've tried

so many configurations and adding the amp in no matter what, appears to

hurt signal.

Has anyone used these exact configurations and seen similar or different

results?



