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By Holger Raeder

This paper provides analysis results based on four types of antenna comparisons, which include the

following:
e Standard gain antenna vs. high gain antenna
e 900 MHz antenna vs. 1800 MHz antenna
e 65° horizontal beamwidth antenna vs. 90° horizontal beamwidth antenna
e Two single band antennas vs. one dual band antenna

. Settings

In order to see the influence of high gain, dual band and beamwidth, the coverage areas of these
antennas are compared. While one parameter has been modified, all other stayed the same, so that we
could focus on this one influence.

The following settings have been used:
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

The map legend shown below describes the signal level shown in the figure below.

% Map Legends [ [B](X]
- [+ |

One site

Three sectors (0°, 120°, 240°)

TX power =40 dBm

Antenna height = 100 feet

Free space ( no terrain or clutter has been considered during the calculation)
Standard 900 MHz propagation model of type COST231 has been used
Standard 1800 MHz propagation model of type COST231 has been used
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Il. Antennas

The following antennas were compared:

932DG65T2EKL
DB858DG65ESY
DB858DG90ESY
DB932DG65EKL
DBXLH-6565C-VTM
DBXLH-6565C-VTM
UMWD-06519-2DH

932DG65T2EKL

Pattern selzction

2° Downtilt at 1810 MHz
0° Downtilt at 940 MHz
0° Downtilt at 950 MHz
0° Downtilt at 1830 MHz
0° Downtilt at 940 MHz
2° Downtilt at 1785 MHz
2° Downtilt at 1785 MHz

Patterm name: ‘532DEEET2EKL_1 102

Frequency [MHz): [1810.000

Gain [dBi}: [18.000

Patterns l Specification Sheet

Vertical projection

" ertical

Pattern edits

Horizontal projection

Elervation angle; 1] 33 Walue [dB]. (0.500
Azimuth angle: 0 3: “alue [dB]: [0.000

Mechanical downtil |0 El:

18.0 dBi
18.1 dBi
16.8 dBi
18.1 dBi
17.0 dBi
18.2 dBi
20.0 dBi

Dizplay scale (dB]: |-30 3:

Flip Yertical Pattern
Flip Horizontal Pattern

ANDREW.
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UMWD-06519-2DH

Pattern selection

Pattern name: |UMWD-UES1 9-2DH_1785_2

Frequency [MHz): [1785.000

Gain [dBi] [20.000

Patterns l Specilication Sheet

Display scale [dB): |30 =

ertical projection Horizontal projection

Pattern edits

Elevation angle: 0 3 vaue(aB) 2300 Flip Vertical Patten
Azimuth angle: m Yalue [dB): ’00007 Flip Horizontal Pattern
Mechanical downtilt: |0 =

DB932DG65EKL

Pattem selection

Pattern name: |DBS32DGBSEKL_1 830_0

Frequency [MHz): [1830.000

Gain (dBi] [18.100

Patters } Syar et Stoeh

Display scale [dB): |-30 El:
Wertical projection Harizontal projection

Pattern edits

Elevation angle: i] 3| Walue [dB): |0.000 Flip Yertical Pattern
Azimuth angle: ] 7 Walue [dB} |0.000 Flip Harizontal Pattern
Mechanical downtilt: |0 =
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DB858DG65ESY

Pattern selection

Pattern name: |DESESDGEEESY_S4D_D

Frequency (MHz]: [340.000

Gain [dBil [18.100

Patterns I Specification Sheet

Werlical projection Horizontal projection

Pattern edits
Elevation amgle: 0 3: Walue [dB) 0,100

zimuth angle 0 =] vale ey [0000
techanical downtilt: |0 3:

Display scale (dB): |20 %

Flip Yertical Patten
Flip Horizontal Pattern

DB858DGI0ESY

Pattem selection

Pattern name: |DESSSDGSUESY_950_U

Frequency (MHz}: [950.000

Gain [dBil: [16.800

Pattemns l Specification Shest

Vertical projection Harizontal projection

Pattern edits

Elevation angle: 0 El: Yalue (dB]: |0.000
Azimuth angle. 0 3: Yalug (dB]: |0.000

Mechanical downtilt: |0 3

Display scale (4B]: |-30 33

Flip Wertical Pattern
Flip Horizontal Pattern
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DBXLH-6565C-VTM at 0° Tilt and 940 MHz

Pattem selection

Pattemn name: |DEXLH-EEEEE-VTM_S4D_D

Frequency (MHz): [340.000

Gain [dBi]: [17.000

Patterns l 5 pecification Shest

Wertical projection Horizontal projection

Pattern edits

Elevation angle: 0 33 “alue [dB): |0.000

Azimuth angle: 0 3 vale () [00m
Mechanical downtilt: |0 3:

Dizplay scale (dB): |-30 El:

Flip Wertical Pattem
Flip Horizontal Pattemn

DBXLH-6565C-VTM at 2° Tilt and 1785 MHz

Pattern selection

Pattern name: |DB><LH-5555E-VTM_'I 785 2

Frequency (MHz): [1785.000

Giain [dBi): [18.200

Patterms l Specification Sheet

“ertical projection Harizontal projection

Horizontal

Pattern edits

Elewation angle: 1} El: Value (dB): [1.400

Azimuth angle: 1] E|: Value (dB): [0.000
Mechanical downtilt |0 3:

Display scale (dB): |-30 El:

Flip ertical Pattarn
Flip Harizantal Pattem

ANDREW.
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lll. Standard Gain Antenna vs. High Gain Antenna Comparison

This analysis compares the 932DG65T2EKL antenna (18 dBi gain) with the UMWD-06519-2DH
antenna (20 dBi gain). Both models have 2° electrical downtilt and are using the same frequency band
(1800 MHz).

We see that the UMWD-06519-2DH provides better coverage. Because this antenna has a 2 dB higher
gain, the average difference in coverage signal level is around 2 dB. In the figure shown on the left, we
see the coverage of the standard gain antenna. In the figure shown on the right, we can see the better
coverage of the higher gain antenna. There is a significantly bigger area covered by the higher gain
antenna, and the border area between the sectors is also much better filled by the higher gain antenna.
That can give a significant advantage for the 1800 MHz band, which has lower signal levels than the
900 MHz band. Therefore, it is very important to get as much signal strength out of the 1800 MHz
antennas, and the high gain antennas are able to do that.

£ frdpsry - Araeena comparisan = 3
M Cugby el DM Gelibis o Dek Tiredes Bl Sellws Dt Calabass Bodbos 1eoh Tk Dok

G Gfvem -] PWE R MO S hean = ) L 4 N HERMO o+ d S [heen

Simwed | Ol akeed | 1581 W, Y et (13 pear—— Sl | lmll | Sarcieed T2 ATRIL, 30 e 13 [

Standard Gain Antenna High Gain Antenna
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IV. 900 MHz Antenna vs. 1800 MHz Antenna Frequency Band Comparison

This analysis compares the DB932DG65EKL antenna (18.1 dBi gain at 1800 MHz) with the
DB858DGG65ESY antenna (18.1 dBi gain at 900 MHz). This comparison shows the influence of the
frequency band on the coverage because the antenna’s patterns and gains are very similar.

7 miles

A Ddpmay | BAEAS it pariiin
T Taghes Jeiugs [los eldoms oo Lab Ehokes sk T Paghen et [lon Qeldoms oy Duk Ehokes g
Al - JEEG PR Mo (e = Al & ASHE YHE AMo el =

= = :
. -}""'p‘_‘

" E J g o
liveed | Cdm sl (oA I 42 B R i v | Sufml ekl |1 7 RTRAR, A R i

900 MHz Coverage 1800 MHz Coverage

We can clearly see that the coverage area at 900 MHz is much bigger and better than the 1800 MHz
coverage. In average the difference in signal strength between these two antennas (and between 900
MHz and 1800 MHz) is between 8—10 dB at any location in that area.

This clearly shows that the 1800 MHz signal levels are of much bigger concern compared with the 900
MHz signal levels. Different tilt levels between 900 MHz and 1800 MHz antennas are common in order
to negate that influence.

NOTE: In order to calculate these signal level values, standard 900 MHz and standard 1800 MHz
model parameters have been used.
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V. 65° HBW Antenna vs. 90° HBW Antenna Comparison

This analysis compares the DB858DG65ESY antenna (18 dBi gain and 65° HBW) with the
DB858DG9Y0ESY antenna (16.8 dBi gain and 90° HBW); in order to see how the coverage is influenced
by the horizontal beamwidth (HBW) and to see how the different gain affects the coverage area.

g e e gREas e (e e L R e gREas R (e g

Simnfa reagmMo fEes e R S imAfR reagMao (R -
e s : P

1

65° HBW 90° HBW

We can see three effects:

(a) The signal strength in the area of the main lobe of the three sectors (0°, 120° and 240°) is slightly
better with the 65° antenna (around 1 dB) because of the higher gain of the 65° antenna.

(b) For the area between the sectors (in this case 60°, 180°, and 300°) we can see a significantly better
signal level from the 90° antenna of around 2-3 dB because the wider horizontal beamwidth of that
antenna fills that area better.

(c) The areas between the main lobe and the sector borders (at around 30°, 90°, 150°, 210°, 270° and
330°) show almost identical coverage. Although the 65° antenna has 1.2 dB more gain, that is
offset by the wider horizontal beamwidth of the 90° antenna.

These effects can be seen even more clearly when we look at the zoomed in views shown below.

na (A I, w ] | (al mw - S w g

65° HBW 90° HBW
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VI. Two Single Band Antennas vs. One Dual Band Antenna Comparison

This analysis compares the DBXLH-6565C-VTM dual band antenna (17 dBi gain at 940 MHz and

18.2 dBi gain at 1800 MHz) with two single band antennas 932DG65T2EKL (18 dBi gain at 1800 MHz)
and DB858DG65ESY (18.1 dBi gain at 900 MHz), in order to see what the difference is when using two
single band antennas in comparison with using one dual band antenna.

We can see that the coverage is very similar at 900 MHz, and the single band antenna is around 1 dB
stronger for most of the area because it has a 1 dB greater gain (18.1 dBi compared with 17 dBi), but
that does not make a big difference.

Ml PBmbe Sfew LBas Baddbes Sabe Teh Wrebes Sk
o o f— G emR YWEEME (i

Ml PBmbe Sfew LBas Baddbes Sabe Teh Wrebes Sk
o [ | 2@ YHEEMO (o

ke L2 Y, 1 N [ ]

Single Band 900 MHz Dual Band 900 MHz

At 1800 MHz, the coverage area is almost identical—very few areas show any difference at all. Please
note that the area zoomed in compared with the 900 MHz.
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Single Band 1800 MHz Dual Band 1800 MHz
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