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SUMMARY { The Multi{Re
e
tor GTD (MGTD), a new add-on pa
kage ofGRASP81, is a suitable method for predi
ting the full-sky radiation pattern of
omplex mm{wavelenght opti
al systems. Although MGTD is in general less time
onsuming than PO (Physi
al Opti
s), it should be applied in a rigorous way inorder to obtain truthful results, spe
ially at low power levels (down to � �50dBi).In this report we des
ribe a method for applying the MGTD on the analysis ofthe Plan
k Teles
ope, taking into a

ount the e�e
t of shields.1 Introdu
tionThe study of Cosmi
 Mi
rowave Ba
kgroud (CMB) anisotropies represents one of the mostpowerful tools for Cosmology. The shape of the angular power spe
trum of CMB anisotropiessensibly depends on fundamental 
osmologi
al parameters and an a

urate measure of thespe
trum is a mighty way to establish the value of these parameters.The Plan
kMission is designed to image the CMB anisotropies over the whole sky, withunpre
edented sensitivity (�TT ' 2� 4 � 10�6) and angular resolution (typi
ally 10 ar
min at100 GHz) in a wide frequen
y range, from 30 to 857 GHz. The Low Frequen
y Instrument(LFI) is one of the two instruments onboard the Plan
k satellite. It is an array of 54 
ooledHEMT-based re
eivers 
oupled to a 1.5 meter o�-axis dual re
e
tor teles
ope by an array of27 dual pro�led 
orrugated feed horns.Owing to the small level of the CMB anisotropies ('10 �k rms), the 
ontrol of systemati
e�e
ts is mandatory. This 
an be done by a dedi
ated instrument design and by an a

urateknowledge of instrumental 
hara
teristi
s. Spe
i�
ally, the non{ideal response of the teles
opeis a sour
e of systemati
 errors both in the main beam region (aberrations) and in the sidelobes1GRASP8 is a software developed by TICRA (Copenhagen, DK) for analysing general re
e
tor antennas.3



region (straylight 
ontamination). In order to evaluate and 
ontrol these systemati
s, eÆ
ientand a

urate radiation pattern simulations of the teles
ope{feed system are mandatory.To predi
t the radiation pattern di�erent te
hniques 
an be applied. Physi
al Opti
s(PO) is the most a

urate one and may be used in all regions of the spa
e surrounding there
e
tor antenna system, if PO is used together with Physi
al Theory of Di�ra
tion (PTD).Unfortunately, as the frequen
y in
reases the re
e
tors have to be more and more pre
iselysampled. As a 
onsequen
e, the density of the integration grids, in whi
h 
urrents have tobe 
omputed on the re
e
tors, must be �ner and the 
omputational time be
omes huge. Foran antenna system like Plan
k, with two re
e
tors, the 
omputational time in
reases withthe fourth power of the frequen
y (more than 800 hours to perform a full pattern withoutshields, at 100 GHz, using a 550 MHz Pentium II ma
hine).Moreover, the shield 
ontribution is 
ru
ial in ele
tromagneti
al simulations aimed tode�ne the edge taper of LFI feed horns sin
e shields redistribute the power that is radiatedby horns and not re
e
ted by the teles
ope. Therefore, to predi
t a

urately the pattern, theshields have to be in
luded in the simulations and PO/PTD is not longer appli
able.Multi{Re
e
tor GTD is a ray{opti
al frequen
y independent method that 
ould produ
ein prin
iple a

urate results in a reasonable time. Seeing that it is a new simulation method,a good understanding of it in the 
ase of Plan
k is ne
essary. This is the purpose of thestudy reported here.2 Parameters of the Plan
k Teles
ope and ShieldsThe Plan
k Teles
ope is designed as an o�-axis tilted system o�ering the advantage of anunblo
ked aperture keeping di�ra
tion due to se
ondary mirror and supporting stru
turesat very low levels. Both mirrors are ellipsoidal in shape (Aplanati
 Con�guration), and the
oni
al 
onstants and geometry have been optimized during the Plan
k Payload Ar
hite
hStudy.Teles
ope parameters are slightly 
hanged respe
t to those presented in [1℄ a

ording tothe Teles
ope me
hani
al model [2℄ in order to have both rims (of the primary and se
ondarymirror) lieing on a plane.2.1 Coordinate SystemsEight 
oordinate systems have been de�ned for representing the teles
ope in GRASP8. Theyare listed in Table ??. The origin of ea
h 
oordinate system and three orientation angleshave been written a

ording to the GRASP8 de�nition [3℄. Two 
oordinate systems de�nedfor representing shields (ba�e and the �rst V{groove) are reported in the last two rows ofTable ??. The most signi�
ant referen
e systems are shown in Figure ??. See Figure ?? fora sket
h of the system.
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Table 1: De�nition of 
oordinate systems used in GRASP8.Lo
ation OrientationAxis System Base (Xbase,Ybase,Zbase) (�,', )[ mm,mm,mm ℄ [ Æ,Æ,Æ ℄global - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000teles
ope global 0.0000 0.0000 0.0000 90.0000 90.0000 0.0000M1 teles
ope 437.1619 0.0000 -50.0000 8.7510 0.0000 0.0000main re
e
tor M1 0.0000 0.0000 745.147 37.3461 180.0000 0.0000M2 M1 -84.4800 0.0000 1180.2980 10.1000 180.0000 0.0000sub re
e
tor M2 0.0000 0.0000 -439.8302 138.5579 0.0000 180.0000RDP M2 -108.4200 0.0000 -1026.8300 21.2700 180.0000 0.0000aperture M1 1038.8500 0.0000 0.0000 0.0000 0.0000 0.0000LOS aperture 0.0000 0.0000 0.0000 3.7510 180.0000 0.0000ba�e teles
ope 0.0000 0.0000 0.0000 90.0000 25.0000 115.0000
one teles
ope 0.0000 0.0000 0.0000 90.0000 0.0000 0.0000

Figure 1: De�nition of Plan
k axis systems.
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2.2 Teles
ope parametersThe teles
ope 
on�guration is reported in Table ?? a

ording to GRASP8 
onventions.Table 2: GRASP8 teles
ope parameters.Class Ellipti
al Rim: rim mainRim 
entre (x: 738.387 mm; y: 0.00 mm)half axis (x: 943.395 mm; y: 777.990 mm)rotation 0ÆClass Ellipsoid: surfa
e mainPrimary mirror Surfa
e vertex distan
e 22054.938 mmaxis angle -37.3461ÆClass Re
e
tor: re
e
tor main
oordinate system system main re
e
torS
atterer surfa
e surfa
e mainrim rim main
entre hole radius 0.00 mmClass Ellipti
al Rim: rim subRim 
entre (x: -188.447 mm; y: 0.00 mm)half axis (x: 552.180 mm; y: 525.480 mm)rotation 0ÆClass Ellipsoid: surfa
e subSe
ondary mirror Surfa
e vertex distan
e 1641.58 mmaxis angle 41.4421ÆClass Re
e
tor: re
e
tor sub
oordinate system system sub re
e
torS
atterer surfa
e surfa
e subrim rim sub
entre hole radius 0.00 mm
6



2.3 Shields geometryThe blo
king stru
tures 
onsidered in this preliminary study 
onsist of a ba�e and one ofthe three V{grooves, the �rst and 
older one.The ba�e is de�ned using a tabulated rim and a regular grid, both spe
i�ed in two �lesprovided by Al
atel Spa
e Industries.The V{groove surfa
e is de�ned by a se
ond order polynomial: x2 + y2 = Azzz2, in the
oordinate system of the V{groove re
e
tor obje
t (rep 
one reported in Table ??). The V{groove rim is de�ned as 
ir
ular rim, about 3.4 m larger in diameter. The re
e
tor presentsa 
ir
ular hole of about 900 mm of radius, whi
h 
enter 
oin
ides with the 
enter of there
e
tor rim. Nevertheless, this hole is not 
ut out in Multi{Re
e
tor GTD simulations andthe V{groove is 
onsidered by GRASP8 as a 
ontinuous 
oni
al obje
t.

Figure 2: Top: teles
ope and shields geometry in (XZ)tel and (XY)tel planes; Bottom: tele-s
ope and spa
e
raft geometry. 7



2.4 Fo
al Plane Unit 
on�guration and Feed lo
ationsThe baseline layout of the LFI fo
al plane foresees 27 
orrugated feed horns lo
ated aroundthe HFI FPU as reported in Figure ??. In this study our attention is 
on
entrate on theFeed Horn #27, marked with a red 
ir
le in Figure ??. The lo
ation of this horn, de�ned inthe Referen
e Dete
tor Plane axis system (RDP), is (XRDP ,YRDP ,ZRDP ) = (-136.95, 54.94,18.60) mm and its orientation is (�,', ) = (15.56, -23.01, -19.22) degrees.

Figure 3: Plan
k/LFI Fo
al Plane Unit 
on�guration.3 Feed ModelisationThe feed horn 
onsidered in these simulations (30 GHz LFI feed horn #27) is spe
i�ed byits spheri
al wave expansion provided by Al
atel Spa
e Industries, sin
e the sub re
e
tor isin the near �eld of the 
orrugated horn and near �eld e�e
ts 
annot be negle
ted. Figure ??shows its far{�eld radiation pattern.

Figure 4: Far{�eld pattern of the 30 GHz feed horn [' = 0Æ, ' = 45Æ, ' = 90Æ℄8



4 Simulation Methods: Multi{Re
e
tor GTDAt the higher LFI frequen
ies the re
e
tors size is hundreds of wavelengths and an approa
hbased on Physi
al Opti
s (PO) is not suitable for a full pattern simulation. In addition,simulations that take into a

ount the shield 
ontribution are ne
essary for the �nal analysisand a full PO 
omputation of the whole spa
e
raft geometry would be really too mu
h time
onsuming and not obviously appli
able. For this reason, in our simulations, we used a newGRASP8 add{on pa
kage, developed by TICRA [4℄. This pa
kage, named Multi{Re
e
torGTD, 
omputes GTD �elds from any number of re
e
tors sequentially illuminated startingat a given sour
e. We spe
i�ed the geometry of the re
e
tors as reported in Se
tion ??,the sour
e 
hara
teristi
s as reported in Se
tion ??, the �eld points in whi
h the radiationpattern has to be 
omputed, and ea
h 
ontribution (that is, a bundle of rays de�ned by asequen
e of s
atterers and by the type of intera
tion { re
e
tion or di�ra
tion { o

ured onea
h of them) to be taken into a

ount to rea
h an a

urate radiation pattern predi
tion.The major problem is to understand the 
ontributions that one should 
onsider, or inother words, to identify the sequen
e of di�ra
tions and/or re
e
tions on ea
h s
atterer whi
hprodu
e a signi�
ant power level in the resulting radiation pattern. In fa
t, the simplest
ontributions produ
ing signi�
ant power levels are re
e
tions on the sub re
e
tor (Rs), onthe main re
e
tor (Rm), and on the ba�e (Rb), as well as di�ra
tions on the sub re
e
tor(Ds), on the main re
e
tor (Dm), and on the ba�e (Db). Other important 
ontributions
an be found 
onsidering two intera
tions with the re
e
tors (for example, rays re
e
ted onthe ba�e and then di�ra
ted by the main re
e
tor: RbDm), three intera
tions (for example,rays re
e
ted on the sub re
e
tor, di�ra
ted by the main re
e
tor, and then di�ra
ted bythe ba�e: RsDmDb) and so on.In order to �nd out the solution of the problem in a rigorous way, we developed a softwarethat automati
ally produ
es all possible 
ontributions2 and 
omputes them using Multi{re
e
tor GTD, in 72 di�erent pat
hes in the sky of 30Æx30Æ in whi
h �� and �' are equalto 2 degrees. These pat
hes are shown in Figure ??.The program reads the �le in whi
h GRASP8 stores the Co{polar and Cross{polar 
om-ponents of ea
h 
ontribution, and it 
omputes the maximum power level in the far �eld outputpoints. The output data has been stored in 72 ASCII �les. Ea
h �le reports the 
ontribution
onsidered, the 
orresponding maximum power level 
omputed, and the 
omputational time3.All 
ontributions for ea
h pat
h are listed in the Appendix ??.The 
ontributions 
onsidered in the �nal simulation are those in whi
h the maximumpower level 
omputed by the program is greater than -50 dBi (-100 dB at 30 GHz)4:1. feed ! refle
tion on sub refle
tor ! far field2. feed ! refle
tion on main refle
tor ! far field3. feed ! refle
tion on baffle ! far field4. feed ! diffra
tion on sub refle
tor ! far field5. feed ! diffra
tion on main refle
tor ! far field6. feed ! diffra
tion on baffle ! far field7. feed ! far field8. feed ! refle
tion on sub refle
tor ! diffra
tion on main refle
tor ! far field2The total number of 
ontributions is 6n, where n is the interation number.3We report CPU time on a single pro
essor, 1 Gb RAM, CPU ALPHA21164, 533 MHz.4The rays re
e
ted on the sub re
e
tor and then re
e
ted on the main re
e
tor (RsRm) 
over the mainbeam region and we 
ompute the pattern in this region using a full PO analysis.9



9. feed ! diffra
tion on sub refle
tor ! refle
tion on main refle
tor ! far field10. feed ! diffra
tion on baffle ! refle
tion on main refle
tor ! far field11. feed ! refle
tion on baffle ! diffra
tion on baffle ! far field12. feed ! diffra
tion on sub refle
tor ! diffra
tion on main refle
tor ! far field13. feed ! diffra
tion on baffle ! diffra
tion on main refle
tor ! far field14. feed ! diffra
tion on sub refle
tor ! diffra
tion on baffle ! far field15. feed ! diffra
tion on main refle
tor ! refle
tion on main refle
tor ! far field16. feed ! diffra
tion on main refle
tor ! diffra
tion on main refle
tor ! far field17. feed ! diffra
tion on sub refle
tor ! refle
tion on baffle ! far field18. feed ! refle
tion on main refle
tor ! diffra
tion on main refle
tor ! far field19. feed ! refle
tion on baffle ! refle
tion on main refle
tor ! far field20. feed ! refle
tion on baffle ! diffra
tion on main refle
tor ! far field21. feed ! refle
tion on baffle ! diffra
tion on sub refle
tor ! far field22. feed ! refle
tion on baffle ! refle
tion on sub refle
tor ! far field23. feed ! refle
tion on main refle
tor ! diffra
tion on baffle ! far field24. feed ! diffra
tion on main refle
tor ! refle
tion on baffle ! far field25. feed ! refle
tion on sub refle
tor ! diffra
tion on baffle ! far field26. feed ! diffra
tion on main refle
tor ! diffra
tion on baffle ! far field27. feed ! refle
tion on main refle
tor ! refle
tion on baffle ! far field28. feed ! diffra
tion on sub refle
tor ! diffra
tion on sub refle
tor ! far field29. feed ! refle
tion on sub refle
tor ! refle
tion on baffle ! far field30. feed ! diffra
tion on sub refle
tor ! refletion on sub refle
tor ! far field

Figure 5: Map and identi�
ation numbers of the pat
hes in whi
h the sky has been dividedand the far{�eld 
omputed for ea
h 
ontribution.10



Figure 6: Map of all 
ontributions 
omputed with two intera
tions: the maximum power levelis shown in relation to ID number of the pat
h and ID number of the 
ontribution, reportedin x{ and y{ axis, respe
tively. ID number of 
ontributions are: 1) DsRm 2) RmDs 3) DbRm4) DmRm 5) RbRs 6) RsRb 7) RmRb 8) DbDs 9) DmDs 10) DmDm 11) DmRs 12) RbDb13) DsRb 14) DsDm 15) DbDb 16) DbDm 17) RmDm 18) DbRs 19) RmDb 20) DmRb 21)RsDb 22) RmRs 23) DsRs 24) RbRm 25) DbRb 26) RsRm 27) DmDb 28) DsDs 29) DsDb30) RbDm 31) RbDs 32) RsDs 33) RsDm. Contributions with double re
e
tion on thesame re
e
tor are not 
omputed by GRASP8.Blo
king stru
tures 
onsidered in this preliminary study are the sub re
e
tor, the mainre
e
tor, the ba�e, and the �rst V{groove. We have not 
onsidered re
e
tions or di�ra
tionson the V{groove be
ause we expe
t these 
ontributions at very low levels. An a

urateestimation of these power levels will be done in future works, as like as an evaluation ofhigher order 
ontributions.5 Con
lusionsIn the framework of the Plan
k Low Frequen
y Instrument opti
al interfa
e optimization,the shield 
ontribution is 
ru
ial in ele
tromagneti
al simulations aimed to de�ne the edgetaper of ea
h LFI feed horn sin
e shields redistribute the power radiated by horns that is notre
e
ted by the teles
ope.GRASP8 Multi{Re
e
tor GTD is an advan
ed GTD method for evaluating the straylightreje
tion of the entire opti
al system, in
luding shields. It 
omputes GTD �elds from anynumber of re
e
tors sequentially illuminated starting at a given sour
e. Re
e
tor geometry,11



sour
e 
hara
teristi
s, and output �eld points have to be de�ned, together with ea
h 
on-tribution (that is, a bundle of rays de�ned by a sequen
e of s
atterers and by the type ofintera
tion { re
e
tion or di�ra
tion { o

ured on ea
h of them) to be taken into a

ountto rea
h an a

urate radiation pattern predi
tion. In order to sele
t all and only signi�
ant
ontributions, we developed a software that automati
ally pi
k out those 
ontributions forwhi
h the maximum power level 
omputed is greater than -50 dBi (-100 dB at 30 GHz).For the LFI dual pro�led feed horn at 30 GHz, ten 
ontributions with two intera
tionbetween the re
e
ting stru
tures have been left out from the �nal simulation. The resulting
ontributions 
onsidered are thirty in number and the 
omputational time is about few days.We expe
t that the sele
tion of signi�
ant 
ontributions with three intera
tion between there
e
ting stru
tures will be mu
h more restri
tive.Computational time in the sele
tion pro
edure of 
ontributions 
an be 
onsiderably re-du
ed using larger �� and �', taking 
are that no 
ontribution is lost. We 
he
ked that it
omes true using �� and �' equal to 5 degrees (the 
orresponding 
omputational time isredu
ed by a fa
tor four).6 Referen
es1. M.Sandri, F.Villa, M.Bersanelli, N.Mandolesi, PLANCK/LFI Opti
al Simulations: onthe trade{o� between angular resolution and edge taper, Internal Report ITESRE 308/20012. Plan
k PLM Design Report, HP-3-ASPI-RP-00503. Knud Pontoppidan, 1999, Te
hni
al Des
ription of GRASP8, TICRA. Do
.No.S-894-024. Per Nielsen,Manual for Multi{re
e
tor GTD: an add{on pa
kage to GRASP8, TICRA.Do
.No.S-894-05.
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7 Appendix 1In the following �gures some 
ontributions are shown (�� and �' are equal to 0.5 degrees).Ea
h map is 
omputed adding the new 
ontribution at the previous map. It should be notedthat: 1) the �rst 
ontribution due to the rays re
e
ted by the sub re
e
tor and not inter
eptedby shields, 
overs the main spillover region raising the power level up to -4 dBi, 2) two wingsappear at about ' ' 70Æ and ' ' 160Æ (� ' 50Æ) with a power level up to -2 dBi (see the 3rdmap), 3) the intermediate main beam region is made dirty by the di�ra
tions on the mainre
e
tor (see the 8th map).
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8 Appendix 2Contribution Max Power CT (1 
ut)pat
h n.1 (dBi) (se
)RsDm -51.18 42RsDb -52.68 69DsDb -64.68 76DmDb -72.63 71RmDb -74.19 59RbDb -75.12 55RbDm -78.10 54DsDm -81.99 39DbDb -85.11 129RmDm -87.04 55DmDm -93.31 24DbDm -105.79 56DmRm -990.00 2DsDs -990.00 35RsRm -990.00 26RbRm -990.00 60DbRb -990.00 131RbDs -990.00 59RsDs -990.00 44RmDs -990.00 21DbRm -990.00 31DsRm -990.00 2DsRs -990.00 36DbDs -990.00 53RmRb -990.00 62DmDs -990.00 30DmRs -990.00 24DsRb -990.00 274RbRs -990.00 109RmRs -990.00 130DmRb -990.00 141DbRs -990.00 49RsRb -990.00 46
Contribution Max Power CT (1 
ut)pat
h n.2 (dBi) (se
)DsDb -66.57 61RbDb -69.54 103DmDb -72.63 42RmDb -75.65 24DbDb -104.86 90DmRb -990.00 115DsRs -990.00 22RmRs -990.00 60RsDb -990.00 50RbRm -990.00 46RbDs -990.00 44RsDs -990.00 28RsDm -990.00 29RbDm -990.00 34DbRb -990.00 72RsRm -990.00 31DsDs -990.00 23DbRs -990.00 34RbRs -990.00 98RsRb -990.00 49RmRb -990.00 49DmRm -990.00 36DsRm -990.00 11RmDs -990.00 36DbRm -990.00 55DbDs -990.00 54DsDm -990.00 36DbDm -990.00 31RmDm -990.00 48DsRb -990.00 188DmDs -990.00 35DmDm -990.00 38DmRs -990.00 26
Contribution Max Power CT (1 
ut)pat
h n.3 (dBi) (se
)RbDb -76.41 73DmDb -109.73 51DbDb -121.15 64RbRm -990.00 78DsRs -990.00 21DmRb -990.00 88RmDb -990.00 17RmRs -990.00 36RsDb -990.00 43RbDs -990.00 43RbDm -990.00 33RsDm -990.00 28RsDs -990.00 25RsRm -990.00 84DbRb -990.00 69DsDb -990.00 55DsDs -990.00 23DbRs -990.00 31RbRs -990.00 50RsRb -990.00 42RmRb -990.00 39DmRm -990.00 25DsRm -990.00 17RmDs -990.00 19DbRm -990.00 24DbDs -990.00 41DsDm -990.00 22DbDm -990.00 24RmDm -990.00 35DsRb -990.00 113DmDs -990.00 27DmDm -990.00 22DmRs -990.00 13
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Contribution Max Power CT (1 
ut)pat
h n.4 (dBi) (se
)RsDm -46.47 27DsDb -57.11 52RbDb -71.36 69RbDm -76.82 33DsDm -78.93 23RmDm -84.82 43DbDm -86.94 27DmDm -91.48 24DmDb -98.59 53RmRs -990.00 21RsRm -990.00 95RbRm -990.00 87DsRs -990.00 8DbRb -990.00 154RbDs -990.00 43RsDs -990.00 23DsRm -990.00 54DsDs -990.00 25DbRm -990.00 30RmDs -990.00 17RsDb -990.00 39DmRs -990.00 5RsRb -990.00 46DsRb -990.00 152RmRb -990.00 41DbDs -990.00 39DmDs -990.00 25DbRs -990.00 51RmDb -990.00 17DmRb -990.00 54RbRs -990.00 51DbDb -990.00 62DmRm -990.00 20
Contribution Max Power CT (1 
ut)pat
h n.5 (dBi) (se
)RsDm -35.72 29DsDb -56.79 43DbDm -63.87 26RbDm -68.86 35RbDb -69.32 63DsDm -71.22 27RmDm -79.78 51DmDm -86.17 30DmDb -96.87 48DbDb -106.55 80RsRm -990.00 96DbRb -990.00 150RmRs -990.00 18DsRs -990.00 2RbRm -990.00 86RbDs -990.00 44RsDs -990.00 21DsRm -990.00 83DsDs -990.00 19DbRm -990.00 72RmDs -990.00 22RmRb -990.00 41DsRb -990.00 65RsRb -990.00 52DbDs -990.00 23DmDs -990.00 25DmRs -990.00 2RmDb -990.00 16DmRb -990.00 38RsDb -990.00 36RbRs -990.00 53DmRm -990.00 15DbRs -990.00 33
Contribution Max Power CT (1 
ut)pat
h n.6 (dBi) (se
)RsRm 65.27 102RsDm 28.95 33DsDm -10.10 31DsRm -14.14 55RbDb -32.70 61DbRm -33.81 40DbDm -43.80 27DsDb -47.05 37RbDm -53.18 38DmRb -64.80 56RmDm -69.77 49DmDb -71.79 68DmDm -76.04 26DmDs -81.58 22DbRb -84.78 99DbDb -90.54 170DsDs -990.00 16RsRb -990.00 73RbRs -990.00 78RsDs -990.00 29RmDs -990.00 34DmRm -990.00 16RbDs -990.00 56RbRm -990.00 105DbDs -990.00 26DbRs -990.00 19DmRs -990.00 2DsRb -990.00 42RmDb -990.00 16RmRs -990.00 17DsRs -990.00 2RmRb -990.00 47RsDb -990.00 31
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Contribution Max Power CT (1 
ut)pat
h n.7 (dBi) (se
)RsRm 65.27 104RsDm 28.95 33DsDm -10.10 29RbRm -13.55 117DmDm -30.87 24DmRm -31.90 17RbDm -33.35 31RmDm -35.52 36DsRm -36.81 22RbDb -39.33 75RbDs -42.67 65DsDb -44.69 49DsRb -47.82 59DmRb -57.68 75DsDs -68.44 17DmDb -79.62 41DbDm -80.46 23DmDs -81.58 22DbRb -990.00 49RbRs -990.00 95DbRm -990.00 15RsDs -990.00 37RmDs -990.00 39DbDb -990.00 109RsRb -990.00 91RmRb -990.00 70DbDs -990.00 23DmRs -990.00 9RmRs -990.00 32DsRs -990.00 18RsDb -990.00 33DbRs -990.00 14RmDb -990.00 16
Contribution Max Power CT (1 
ut)pat
h n.8 (dBi) (se
)DmRm -17.66 28RbRm -22.16 128RsDm -27.66 29RbRs -28.85 108DmDm -30.87 28RbDm -34.11 33RmDm -35.52 42DsRb -36.05 40RbDs -36.54 65DmRb -37.08 80DmDb -37.63 62RmDb -39.46 35RsDb -42.73 39DsDb -46.67 79DsRm -47.06 24DsDs -50.05 18RbDb -52.83 156DsDm -52.91 24DbDm -80.58 23DmDs -89.97 22DbDb -91.24 105RsRm -990.00 92RsDs -990.00 50DbDs -990.00 23RmDs -990.00 44RsRb -990.00 85DbRs -990.00 13DmRs -990.00 12RmRb -990.00 92DbRm -990.00 15DbRb -990.00 58RmRs -990.00 58DsRs -990.00 22
Contribution Max Power CT (1 
ut)pat
h n.9 (dBi) (se
)RsDm -5.59 27RbDb -21.29 175RbDm -23.79 32RbDs -24.33 57RsDb -25.71 74DsRb -28.60 53RbRs -30.24 208RbRm -34.32 77DsDb -41.22 47DmDm -42.56 30RmDm -43.89 43DsDm -44.53 24DmRb -53.41 103DsRs -55.85 29DmDb -65.84 46DsDs -66.19 17DmRs -71.36 19DbDm -76.90 21DmDs -77.67 23DbDb -80.47 136DmRm -990.00 34RsDs -990.00 42DsRm -990.00 11DbRm -990.00 14RmDs -990.00 34RsRm -990.00 41RmDb -990.00 28DbRs -990.00 15DbDs -990.00 21RmRb -990.00 82DbRb -990.00 83RsRb -990.00 72RmRs -990.00 83
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Contribution Max Power CT (1 
ut)pat
h n.10 (dBi) (se
)RsDm -9.10 29DsRb -24.27 69RbRs -31.41 249RbDb -31.75 100DsDb -33.41 47RbDs -38.19 49DsDm -50.36 25RbDm -50.44 39RmDm -51.90 56DbDm -54.52 30DsRs -55.68 25DmDm -57.08 26DmDb -67.21 40DmRb -72.53 96DsDs -73.66 16DbDb -81.71 169DmDs -97.06 23DbRb -990.00 82RsRm -990.00 17RsDs -990.00 30DsRm -990.00 2RmDs -990.00 27DmRm -990.00 2DbRm -990.00 14RmRb -990.00 75RsRb -990.00 82DmRs -990.00 25DbDs -990.00 22DbRs -990.00 38RmRs -990.00 94RbRm -990.00 56RmDb -990.00 17RsDb -990.00 90
Contribution Max Power CT (1 
ut)pat
h n.11 (dBi) (se
)RsDm -22.01 29DsDm -52.39 29RbDb -55.54 103RbDm -65.92 37DsDb -66.96 47DbDm -69.73 28RmDm -73.56 70DmDm -78.56 27DmDb -93.32 39DbRb -990.00 99RsRm -990.00 17RmRs -990.00 95DsRs -990.00 24RbRm -990.00 46RbDs -990.00 41RsDs -990.00 24DsRm -990.00 2DsDs -990.00 17DbRm -990.00 20RmDs -990.00 22RsDb -990.00 29RmRb -990.00 74DsRb -990.00 71RsRb -990.00 73DbDs -990.00 24DmDs -990.00 24DmRs -990.00 28DbRs -990.00 49RmDb -990.00 17DmRb -990.00 101DbDb -990.00 115RbRs -990.00 213DmRm -990.00 2
Contribution Max Power CT (1 
ut)pat
h n.12 (dBi) (se
)RbDb -42.60 76RsDm -44.55 28RsDb -55.59 34DsDb -66.47 38DsDm -72.47 26RbDm -74.19 37DbDm -79.30 24RmDm -82.90 60DbDb -86.34 54DmDm -89.24 31DmDb -94.55 48RsRm -990.00 18DbRb -990.00 90DsRs -990.00 29RbRm -990.00 43DsDs -990.00 24RbDs -990.00 41RsDs -990.00 32RmDs -990.00 17DsRm -990.00 2DbRm -990.00 23RmRs -990.00 94DsRb -990.00 103RmRb -990.00 65DbDs -990.00 47DmDs -990.00 24DmRs -990.00 28RsRb -990.00 62DmRb -990.00 98DmRm -990.00 2RmDb -990.00 18RbRs -990.00 144DbRs -990.00 98
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Contribution Max Power CT (1 
ut)pat
h n.13 (dBi) (se
)RsDm -51.18 28RsDb -52.46 53RmDb -61.53 42DsDb -64.64 54DmDb -66.74 69RbDb -72.56 64RbDm -78.41 33DsDm -81.28 25DbDb -84.03 62RmDm -87.04 35DmDm -93.31 23DbDm -105.79 26DmRm -990.00 2DsDs -990.00 23RsRm -990.00 17RbRm -990.00 39DbRb -990.00 95RbDs -990.00 40RsDs -990.00 33RmDs -990.00 19DbRm -990.00 29DsRm -990.00 2DsRs -990.00 23DbDs -990.00 45RmRb -990.00 45DmDs -990.00 29DmRs -990.00 24DsRb -990.00 172RbRs -990.00 105RmRs -990.00 84DmRb -990.00 123DbRs -990.00 38RsRb -990.00 44
Contribution Max Power CT (1 
ut)pat
h n.14 (dBi) (se
)DmDb -62.02 65RmDb -75.30 23RbDb -76.48 83DsDb -80.36 65DbDb -92.75 54DmRb -990.00 116DsRs -990.00 25RmRs -990.00 59RsDb -990.00 49RbRm -990.00 46RbDs -990.00 38RsDs -990.00 25RsDm -990.00 30RbDm -990.00 30DbRb -990.00 69RsRm -990.00 30DsDs -990.00 23DbRs -990.00 27RbRs -990.00 67RsRb -990.00 36RmRb -990.00 36DmRm -990.00 14DsRm -990.00 7RmDs -990.00 17DbRm -990.00 35DbDs -990.00 40DsDm -990.00 23DbDm -990.00 25RmDm -990.00 33DsRb -990.00 175DmDs -990.00 23DmDm -990.00 22DmRs -990.00 17
Contribution Max Power CT (1 
ut)pat
h n.15 (dBi) (se
)RbDb -68.51 91DsDb -73.20 62DmDb -102.66 60DbDb -115.83 67RmDb -990.00 18DsRs -990.00 25RsDb -990.00 48DmRb -990.00 115RmRs -990.00 37RbRm -990.00 78RbDs -990.00 38RsDs -990.00 23RsDm -990.00 29RbDm -990.00 29DbRb -990.00 127RsRm -990.00 81DsDs -990.00 23DbRs -990.00 26RbRs -990.00 51RsRb -990.00 45RmRb -990.00 41DmRm -990.00 23DsRm -990.00 16RmDs -990.00 17DbRm -990.00 24DbDs -990.00 42DsDm -990.00 23DbDm -990.00 26RmDm -990.00 35DsRb -990.00 202DmDs -990.00 23DmDm -990.00 22DmRs -990.00 12
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Contribution Max Power CT (1 
ut)pat
h n.16 (dBi) (se
)RsDm -49.16 27DsDb -61.15 55RbDb -68.26 87RbDm -72.49 32DsDm -72.78 24DbDm -84.15 27RmDm -85.74 43DmDm -87.54 24DmDb -93.67 68DbDb -118.45 78RsRm -990.00 94DbRb -990.00 104RmRs -990.00 21DsRs -990.00 10RbRm -990.00 86RbDs -990.00 37RsDs -990.00 22DsRm -990.00 36DsDs -990.00 23DbRm -990.00 34RmDs -990.00 17RmRb -990.00 43DsRb -990.00 170RsRb -990.00 49DbDs -990.00 38DmDs -990.00 21DmRs -990.00 5RmDb -990.00 18DmRb -990.00 67RsDb -990.00 43RbRs -990.00 49DmRm -990.00 20DbRs -990.00 27
Contribution Max Power CT (1 
ut)pat
h n.17 (dBi) (se
)RsDm -40.46 27DbRm -56.69 73DsDb -61.15 45RbDb -62.32 78DbDm -63.00 28DsDm -64.57 25RbDm -71.91 33RmDm -80.06 59DmDm -83.93 31DmDb -86.44 55DbDb -107.60 77RsRm -990.00 97DsRm -990.00 58DbRb -990.00 174DsRs -990.00 2RbRm -990.00 86RmDs -990.00 23RbDs -990.00 38DmRm -990.00 16DsDs -990.00 18RsDs -990.00 22RmRs -990.00 17DsRb -990.00 71RmRb -990.00 44DbDs -990.00 22DmDs -990.00 24DmRs -990.00 2RsRb -990.00 63DmRb -990.00 41RsDb -990.00 40RmDb -990.00 18RbRs -990.00 60DbRs -990.00 20
Contribution Max Power CT (1 
ut)pat
h n.18 (dBi) (se
)RsRm 65.27 103RsDm 28.95 32DsDm -10.10 30DsRm -19.66 37DbRm -28.69 41RbDb -45.60 57DsDb -47.05 34DbDm -47.80 27RbDm -53.40 37DmRb -64.80 48DmDb -69.45 63RmDm -69.77 64DmDm -76.04 25DmDs -81.58 22DbRb -85.59 88DbDb -91.40 108DsDs -990.00 16RsRb -990.00 76RmRb -990.00 47RbRs -990.00 89RsDs -990.00 31RmDs -990.00 33DmRm -990.00 15RbDs -990.00 57DbRs -990.00 17RmDb -990.00 16DsRb -990.00 40DmRs -990.00 2DbDs -990.00 22DsRs -990.00 2RbRm -990.00 101RsDb -990.00 34RmRs -990.00 17
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Contribution Max Power CT (1 
ut)pat
h n.19 (dBi) (se
)RsRm 65.27 103RsDm 28.95 33DsDm -10.10 28RbRm -17.88 131RbDm -25.63 44DsDb -31.99 106DsRm -33.54 22RbDs -38.76 65RbDb -38.86 113DsRb -47.36 79DmRb -56.72 85RmDm -60.60 34DmDm -62.94 26DsDs -67.52 17DmDb -77.58 49DbDm -78.66 33DmDs -81.58 22DbRb -990.00 71RsRb -990.00 96RbRs -990.00 93RsDs -990.00 44RmDs -990.00 37DmRm -990.00 16DbRm -990.00 14DbRs -990.00 15RmDb -990.00 17DmRs -990.00 8DbDb -990.00 135DbDs -990.00 19DsRs -990.00 22RmRb -990.00 75RsDb -990.00 32RmRs -990.00 31
Contribution Max Power CT (1 
ut)pat
h n.20 (dBi) (se
)RbDb -11.34 150RbRm -17.88 115DmRm -23.35 28RbDm -23.61 42RbRs -28.07 112DmDm -30.10 34DmRb -31.77 82RmDb -32.34 35RmRb -32.61 86RsDb -35.16 107RsDm -35.77 28RmDm -36.39 49RbDs -36.54 50DsDm -39.92 25DsDb -39.97 84DsRm -40.00 21DmDb -46.87 77DsDs -48.14 21DsRb -72.58 67DbDm -83.50 34DmDs -90.48 23DbDb -91.55 135RsRm -990.00 89RmDs -990.00 28RsDs -990.00 64DbDs -990.00 18RsRb -990.00 84DmRs -990.00 12DbRs -990.00 13DbRm -990.00 15DbRb -990.00 47RmRs -990.00 56DsRs -990.00 22
Contribution Max Power CT (1 
ut)pat
h n.21 (dBi) (se
)RsDm -15.85 27RsRb -20.12 71RsDb -26.09 68RbRs -29.48 146DsDb -29.52 63RbDb -30.67 163DsRb -30.84 55RmDb -32.34 39DsDm -33.32 24RbDm -36.53 40DmDm -36.88 34RmDm -39.20 59RbDs -42.29 47RbRm -42.75 83DsRs -49.24 24DmDb -53.50 54DmRb -57.94 89DsDs -61.95 20DmRs -71.04 19DmDs -76.99 23DbDm -78.20 35DbDb -81.00 137DbRm -990.00 14DbDs -990.00 17RmDs -990.00 25RsDs -990.00 43DsRm -990.00 16RmRb -990.00 77RmRs -990.00 80DmRm -990.00 27DbRs -990.00 15RsRm -990.00 44DbRb -990.00 74
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Contribution Max Power CT (1 
ut)pat
h n.22 (dBi) (se
)RsRb -10.45 76RsDb -16.50 61DsRb -18.22 70RsDm -20.78 29DsDb -21.89 49DsDm -33.32 27RbRs -36.78 196RbDb -37.58 119RbDs -45.00 41DsRs -47.78 24RbDm -52.51 45DbDb -55.94 164DbDm -56.48 32DmDb -64.97 40RmDm -65.89 52DmDm -69.11 32DmRb -71.55 96DmRs -72.02 24DsDs -78.06 18DmDs -100.82 22DmRm -990.00 2DsRm -990.00 2RmRb -990.00 70RsDs -990.00 20RmDs -990.00 23DbRm -990.00 16RmRs -990.00 94RmDb -990.00 17DbRs -990.00 34DbDs -990.00 19RsRm -990.00 17DbRb -990.00 80RbRm -990.00 55
Contribution Max Power CT (1 
ut)pat
h n.23 (dBi) (se
)RsDm -33.40 28DsDm -54.05 29RbDm -64.20 41DsDb -69.29 50DbDm -70.33 31RmDm -77.81 42RbDb -78.57 117DmDm -82.47 29DmDb -85.72 37RmRs -990.00 95RsRm -990.00 17RbRm -990.00 48DsRs -990.00 28DbRb -990.00 82RbDs -990.00 43RsDs -990.00 18DsRm -990.00 2DsDs -990.00 21DbRm -990.00 21RmDs -990.00 20RsDb -990.00 29DmRs -990.00 27DsRb -990.00 68RsRb -990.00 68RmRb -990.00 72DbDs -990.00 23DmDs -990.00 23DbRs -990.00 42RmDb -990.00 17DmRb -990.00 100DbDb -990.00 130RbRs -990.00 194DmRm -990.00 2
Contribution Max Power CT (1 
ut)pat
h n.24 (dBi) (se
)RsDm -44.18 28RsDb -53.24 39RbDb -55.58 83DsDb -63.05 39RbDm -73.40 36DsDm -77.32 27DbDm -79.51 26DbDb -81.83 99RmDm -82.88 54DmDm -89.74 29DmDb -94.55 48RsRm -990.00 17DbRb -990.00 84DsRs -990.00 30RbRm -990.00 43DsDs -990.00 24RsDs -990.00 24DsRm -990.00 2RbDs -990.00 44DbRm -990.00 22RmDs -990.00 17RmRs -990.00 94DbDs -990.00 40RmRb -990.00 63DsRb -990.00 95DmRs -990.00 28DmDs -990.00 24RsRb -990.00 60DmRb -990.00 83DmRm -990.00 2RmDb -990.00 19RbRs -990.00 142DbRs -990.00 42
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Contribution Max Power CT (1 
ut)pat
h n.25 (dBi) (se
)RsDm -51.18 27RsDb -52.44 51DsDb -64.40 53RmDb -64.63 38RbDb -65.80 98DmDb -70.52 80DsDm -78.45 24RbDm -81.89 32DbDb -84.17 55RmDm -87.04 41DmDm -91.80 24DbDm -105.79 26DmRm -990.00 2DsDs -990.00 23RsRm -990.00 18RbRm -990.00 38DbRb -990.00 106RbDs -990.00 40RsDs -990.00 26RmDs -990.00 17DbRm -990.00 28DsRm -990.00 2DsRs -990.00 23DbDs -990.00 40RmRb -990.00 47DmDs -990.00 27DmRs -990.00 25DsRb -990.00 137RbRs -990.00 115RmRs -990.00 86DmRb -990.00 88DbRs -990.00 42RsRb -990.00 44
Contribution Max Power CT (1 
ut)pat
h n.26 (dBi) (se
)RsDb -60.46 32RmDb -66.48 41RbDb -70.42 76DmDb -71.05 59DsDb -71.56 63RbDm -81.20 31DbDb -91.53 73DmDm -92.77 22RmDm -97.07 51DbDm -109.62 30RsRm -990.00 24DbRm -990.00 38DsRs -990.00 26RbRm -990.00 42DbRb -990.00 110RbDs -990.00 37RsDs -990.00 16RsDm -990.00 27DsDs -990.00 23RmDs -990.00 17DsRm -990.00 5RmRs -990.00 67DsRb -990.00 150DsDm -990.00 22DbDs -990.00 34DmDs -990.00 21DmRs -990.00 17RmRb -990.00 38DmRb -990.00 97DmRm -990.00 9RbRs -990.00 71RsRb -990.00 38DbRs -990.00 33
Contribution Max Power CT (1 
ut)pat
h n.27 (dBi) (se
)RbDb -65.96 87DmDb -72.93 85DsDb -73.20 54RmDb -74.01 19RbDm -75.29 34RmDm -82.17 57DmDm -86.44 21DbDb -96.96 64DsDm -103.51 23DbDm -106.87 30RsRm -990.00 68DbRm -990.00 25DsRs -990.00 23RbRm -990.00 70DbRb -990.00 101RmDs -990.00 17DsRm -990.00 16RbDs -990.00 36RsDm -990.00 27RsDs -990.00 16DsDs -990.00 23RmRs -990.00 46DmRs -990.00 11RsRb -990.00 44DmDs -990.00 21RmRb -990.00 40DbDs -990.00 32DsRb -990.00 108DmRb -990.00 91RsDb -990.00 36DmRm -990.00 25RbRs -990.00 57DbRs -990.00 25
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Contribution Max Power CT (1 
ut)pat
h n.28 (dBi) (se
)RsDm -50.82 26RbDb -54.50 99DsDb -65.81 49DsDm -67.04 22DbRm -71.73 51RbDm -72.04 36RmDm -78.16 59DmRb -81.93 66DmDm -82.56 22DmRm -85.14 20DbDm -85.95 31DmDb -87.22 75DbDb -103.05 87DbRb -990.00 146RsRm -990.00 93DsRs -990.00 44RbRm -990.00 84DsRm -990.00 36RbDs -990.00 40RmDs -990.00 17DsDs -990.00 22RsDs -990.00 17DsRb -990.00 72RsRb -990.00 53RmRb -990.00 44DmDs -990.00 21DmRs -990.00 9RbRs -990.00 54RsDb -990.00 43RmRs -990.00 30DbDs -990.00 22DbRs -990.00 20RmDb -990.00 17
Contribution Max Power CT (1 
ut)pat
h n.29 (dBi) (se
)RsRb -32.82 95DsRb -37.35 143DbRm -37.56 56RsDm -43.57 26RbDb -55.91 94DsDb -57.13 50DsDm -59.07 25RbDm -64.75 38DbDm -64.78 37RmDm -74.76 82DmDm -78.80 31DbRb -88.47 165DmRb -90.77 61DmDb -93.72 79DbDb -95.86 90RbRm -990.00 86RsRm -990.00 96DsDs -990.00 17RsDs -990.00 18DsRm -990.00 49RbDs -990.00 38DmRm -990.00 15RmDs -990.00 16RmRb -990.00 47RbRs -990.00 51DbDs -990.00 19DmRs -990.00 3DmDs -990.00 21RmRs -990.00 20DsRs -990.00 14RsDb -990.00 45DbRs -990.00 21RmDb -990.00 18
Contribution Max Power CT (1 
ut)pat
h n.30 (dBi) (se
)RsRm 65.27 103RsDm 28.95 32DsDm -10.10 30DsRm -17.74 33RbDs -32.45 52DbRm -36.94 36RbDb -39.78 71DsDb -47.05 37RbDm -54.44 37DbDm -57.86 29DmRb -64.55 76DmDb -68.16 69RmDm -69.54 80DmDm -75.64 25DmDs -77.42 21DbRb -88.37 141DbDb -95.01 116DsDs -990.00 16DbDs -990.00 21RmRb -990.00 53RsRb -990.00 86RsDs -990.00 31RmDs -990.00 27RbRs -990.00 85DmRm -990.00 15DbRs -990.00 15RmDb -990.00 16DsRb -990.00 48DmRs -990.00 2DsRs -990.00 2RbRm -990.00 106RsDb -990.00 38RmRs -990.00 17
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Contribution Max Power CT (1 
ut)pat
h n.31 (dBi) (se
)RsRm 65.27 101RsDm 28.95 32DsDm -10.10 30DsRm -20.56 27DsDb -31.25 91RbDs -32.35 55RbDb -34.57 96RbDm -34.88 40DsRb -48.70 83DmRb -58.68 83DmDm -65.44 29RmDm -66.34 45DsDs -67.50 19DmDb -68.16 56DbDm -74.98 32DmDs -81.58 22DbRb -990.00 106RsRb -990.00 105RbRs -990.00 88RsDs -990.00 40RmDs -990.00 31DmRm -990.00 15DbRm -990.00 15RbRm -990.00 117DbDs -990.00 19DbRs -990.00 16DmRs -990.00 7DbDb -990.00 160RmDb -990.00 17RmRs -990.00 30DsRs -990.00 27RmRb -990.00 74RsDb -990.00 80
Contribution Max Power CT (1 
ut)pat
h n.32 (dBi) (se
)RsRb -21.57 107DsRb -26.53 71RsDb -27.34 198RbRm -28.21 123DsRm -29.69 43RbDs -32.23 38RbDb -36.00 81RbRs -37.05 88DsDm -38.74 26DmRb -41.21 63RsDm -41.31 28DsDb -43.24 96RbDm -43.57 41DsDs -48.05 20RmDb -54.69 20DmDb -56.83 59DbRb -63.87 35RmDm -67.92 91DmDm -70.01 33DbDb -70.99 135DbDm -81.28 32DmRm -82.98 22DmDs -95.02 22RmRb -990.00 81RmDs -990.00 21RsDs -990.00 50DbRm -990.00 15DbDs -990.00 17DsRs -990.00 21RmRs -990.00 49DmRs -990.00 11RsRm -990.00 92DbRs -990.00 13
Contribution Max Power CT (1 
ut)pat
h n.33 (dBi) (se
)RbDb -15.87 86RsRb -20.28 92RsDb -23.53 40DsRb -25.75 74DsDb -26.81 56RsDm -31.37 29RbRm -35.06 82RbRs -37.18 94RbDs -37.35 36DsDm -39.06 24DsDs -48.15 22DsRs -49.30 23DmRb -57.90 58RmDb -60.54 25DbRb -64.20 42RbDm -64.26 37DmDb -65.76 66DbDm -66.16 28DbDb -67.30 109RmDm -69.58 94DmRs -72.50 15DmDm -75.06 29DbRm -76.08 20DmDs -79.22 21DmRm -84.34 30RsDs -990.00 30DsRm -990.00 20RmDs -990.00 17RmRs -990.00 70DbRs -990.00 14RsRm -990.00 57RmRb -990.00 72DbDs -990.00 20
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Contribution Max Power CT (1 
ut)pat
h n.34 (dBi) (se
)RsDb -20.25 34RsRb -21.53 72DsDb -26.81 55RsDm -28.36 27RbDb -31.56 68DsRb -33.55 110DsDm -34.32 26RbDs -43.96 41DsRs -48.32 26DbDb -51.96 76DbDm -57.19 33DbRb -65.93 68RmDm -69.04 54RbDm -71.94 38DmDm -74.53 26DmRb -74.53 93DmDb -76.03 62DsDs -76.28 22DbRm -79.59 26DmDs -140.95 21RsRm -990.00 21RsDs -990.00 17RmDs -990.00 16DsRm -990.00 5DmRm -990.00 7DbRs -990.00 29RmDb -990.00 22DmRs -990.00 23DbDs -990.00 19RbRs -990.00 129RbRm -990.00 53RmRb -990.00 71RmRs -990.00 87
Contribution Max Power CT (1 
ut)pat
h n.35 (dBi) (se
)DsDb -42.38 51RsDb -46.26 43RsDm -48.48 27RbDb -64.27 106DbDb -67.53 59DbDm -73.94 35RbDm -75.04 34DsDm -75.65 26DmDb -82.43 56RmDm -84.60 37DmDm -86.08 30RsRm -990.00 17DmRm -990.00 2DbRb -990.00 55DsRs -990.00 25RbRm -990.00 47DsDs -990.00 23RsDs -990.00 20DsRm -990.00 2RbDs -990.00 41DbRm -990.00 26RmDs -990.00 16DbDs -990.00 24RmRb -990.00 67DmDs -990.00 22DmRs -990.00 27DsRb -990.00 114RsRb -990.00 62RbRs -990.00 145RmRs -990.00 94DmRb -990.00 68DbRs -990.00 38RmDb -990.00 17
Contribution Max Power CT (1 
ut)pat
h n.36 (dBi) (se
)RsDb -38.10 41RsDm -48.03 28DsDb -52.76 38RbDb -58.65 87DbDb -74.25 69RbDm -77.48 34DsDm -78.08 26RmDm -84.59 49DmDb -86.37 52DbDm -88.94 26DmDm -91.76 26RsRm -990.00 17DsRs -990.00 25RbRm -990.00 40DbRb -990.00 101RbDs -990.00 44RsDs -990.00 20DsRm -990.00 2DsDs -990.00 23DbRm -990.00 23RmDs -990.00 17RmRs -990.00 93DsRb -990.00 113RmRb -990.00 58DbDs -990.00 44DmDs -990.00 26DmRs -990.00 26RsRb -990.00 53DmRb -990.00 61DmRm -990.00 2RmDb -990.00 20RbRs -990.00 139DbRs -990.00 51
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Contribution Max Power CT (1 
ut)pat
h n.37 (dBi) (se
)RsDm -51.18 44RsDb -52.64 91DsDb -63.24 72RbDb -65.80 115RmDb -74.88 45DsDm -74.93 37DmDb -76.66 123RbDm -78.71 49DbDb -84.58 90RmDm -87.04 92DbDm -89.39 48DmDm -89.39 26DmRm -990.00 2DsDs -990.00 35RsRm -990.00 34RbRm -990.00 65DbRb -990.00 172RbDs -990.00 59RsDs -990.00 41RmDs -990.00 17DbRm -990.00 27DsRm -990.00 2DsRs -990.00 41DbDs -990.00 50RmRb -990.00 54DmDs -990.00 24DmRs -990.00 25DsRb -990.00 190RbRs -990.00 130RmRs -990.00 161DmRb -990.00 118DbRs -990.00 102RsRb -990.00 54
Contribution Max Power CT (1 
ut)pat
h n.38 (dBi) (se
)RmDb -48.95 78RsDm -55.65 41RbDb -63.83 167DmDb -69.49 112DsDm -73.08 45RbDm -74.53 51DsDb -74.55 106RmDm -80.42 112DmDm -84.89 38DbDb -89.87 90DbDm -106.51 47RsRm -990.00 26DmRm -990.00 4DbRb -990.00 115DsRs -990.00 44RbRm -990.00 58DsDs -990.00 34RmDs -990.00 32RbDs -990.00 59DbRm -990.00 61RsDs -990.00 33DsRm -990.00 6DsRb -990.00 246RmRb -990.00 91DbDs -990.00 65DmDs -990.00 31DmRs -990.00 42RsRb -990.00 88RsDb -990.00 65RmRs -990.00 161DmRb -990.00 112DbRs -990.00 64RbRs -990.00 174
Contribution Max Power CT (1 
ut)pat
h n.39 (dBi) (se
)RsDm -52.66 50RbDb -56.02 123RsDb -57.98 53RmDb -65.94 65DsDb -66.68 97DsDm -67.63 33DmDb -69.49 77RbDm -74.10 65RmDm -79.13 68DmDm -83.05 46DmRm -85.82 77DbDb -85.94 89DbDm -107.66 45RsRm -990.00 66DsRm -990.00 19RbRm -990.00 67DbRb -990.00 85DsDs -990.00 25RbDs -990.00 61RmDs -990.00 23DbRm -990.00 47RsDs -990.00 22DsRs -990.00 29DbDs -990.00 45RmRb -990.00 104DsRb -990.00 141DmRs -990.00 27DmDs -990.00 41RbRs -990.00 107RmRs -990.00 113DmRb -990.00 138DbRs -990.00 29RsRb -990.00 100
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Contribution Max Power CT (1 
ut)pat
h n.40 (dBi) (se
)RbDs -47.90 70RsDm -50.06 43RbDb -53.64 121RsDb -57.98 45DsDm -63.02 36DmRb -63.19 160DsDb -66.68 83RbDm -67.54 72DmDb -68.87 159RmDb -69.13 47DbRm -69.85 98DbRb -75.24 136RmDm -76.98 71DbDb -80.16 108DmRm -80.56 63DmDm -81.66 45DbDm -86.87 51DsDs -990.00 36RsRm -990.00 149RsRb -990.00 105RbRs -990.00 107RsDs -990.00 28RmDs -990.00 21DsRm -990.00 48RmRb -990.00 83DbRs -990.00 24DmDs -990.00 27DsRb -990.00 81DmRs -990.00 15DsRs -990.00 54RbRm -990.00 136DbDs -990.00 31RmRs -990.00 68
Contribution Max Power CT (1 
ut)pat
h n.41 (dBi) (se
)RsRb -30.62 125DsRb -34.15 106RbDs -39.20 57RbDb -42.71 84RsDm -43.44 42DbRm -53.06 60RbDm -53.66 66DsDm -55.93 24DsDb -58.24 65DmRb -59.84 72DbDm -61.14 40RmDm -71.44 68DsDs -74.17 23DbRb -75.75 168DmDm -76.63 31DbDb -77.65 104DmRm -79.99 27DmDb -80.13 128RsRm -990.00 144DsRm -990.00 76RmDs -990.00 35RbRs -990.00 62RsDs -990.00 35RbRm -990.00 162DbDs -990.00 21DbRs -990.00 21DmRs -990.00 9DmDs -990.00 21RmDb -990.00 17RmRs -990.00 51DsRs -990.00 83RmRb -990.00 57RsDb -990.00 39
Contribution Max Power CT (1 
ut)pat
h n.42 (dBi) (se
)RsRm 65.27 154RsDm 28.95 31DsDm -10.10 48DsRm -21.51 43RbDb -32.50 116RbDs -33.27 56RbDm -36.88 45DsDb -47.05 70DbRm -53.06 36DbDm -61.14 45DsRb -63.63 116DmRb -64.65 124DmDb -67.80 124RmDm -68.14 137DmDm -72.52 37DsDs -76.44 22DmDs -77.84 34DbDb -105.92 205RsRb -990.00 154DbDs -990.00 24RmRb -990.00 89DmRm -990.00 27RsDs -990.00 37RbRs -990.00 108RmDs -990.00 36RmDb -990.00 26RsDb -990.00 59DmRs -990.00 4DbRs -990.00 21RbRm -990.00 172DbRb -990.00 240RmRs -990.00 29DsRs -990.00 13
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Contribution Max Power CT (1 
ut)pat
h n.43 (dBi) (se
)RsRm 65.27 102RsDm 28.95 33DsDm -10.10 30DsRm -10.31 32RbRm -28.06 126RbDm -29.21 38RbDb -32.08 89DsDb -43.43 71DsRb -50.26 85RbDs -50.81 49DmRb -64.80 86DmDb -68.05 68DbDm -68.47 28DsDs -69.60 17RmDm -69.77 39DmDm -72.67 28DmDs -81.58 22DbDb -113.03 179RbRs -990.00 71RsRb -990.00 110RmRb -990.00 63RsDs -990.00 25RmDs -990.00 28DmRm -990.00 16DbRm -990.00 15DbDs -990.00 18DmRs -990.00 5RmDb -990.00 17DbRs -990.00 17RsDb -990.00 38DbRb -990.00 176DsRs -990.00 32RmRs -990.00 25
Contribution Max Power CT (1 
ut)pat
h n.44 (dBi) (se
)RbRm -28.84 99DsRb -36.69 80RsDm -40.38 28RbDb -47.24 80DsDm -53.55 26RsDb -56.37 39DmRb -57.53 66RbDm -57.77 39RbDs -57.80 38DbRb -63.69 68DsDs -64.25 21DsDb -64.29 39DbRm -66.17 23DmDb -66.58 69RmDb -67.06 17RmDm -67.92 57DbDm -68.47 34DbDb -71.73 111DmDm -72.98 27DmRm -88.09 21DmDs -139.05 21RbRs -990.00 62RsRb -990.00 120DsRm -990.00 48RmDs -990.00 16RsDs -990.00 21RmRb -990.00 64RmRs -990.00 38DmRs -990.00 10DbRs -990.00 13RsRm -990.00 98DbDs -990.00 21DsRs -990.00 35
Contribution Max Power CT (1 
ut)pat
h n.45 (dBi) (se
)RbDb -36.45 55DsRb -38.57 66DmDb -49.20 61RsDm -50.37 41RsDb -56.44 28DmRb -63.06 81DsDb -64.14 67RmDb -64.88 23DsDm -67.41 24DbRm -68.13 36RbDm -68.26 53DbRb -69.47 77DbDb -72.90 85RmDm -75.62 40DbDm -79.92 28DmDm -80.75 23DmRm -92.90 42DsDs -990.00 36RsRm -990.00 75RbRs -990.00 81RsDs -990.00 25DsRm -990.00 21RmDs -990.00 16RbDs -990.00 51RsRb -990.00 79DmDs -990.00 21DbDs -990.00 20DmRs -990.00 12DbRs -990.00 13DsRs -990.00 24RbRm -990.00 85RmRb -990.00 64RmRs -990.00 56
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Contribution Max Power CT (1 
ut)pat
h n.46 (dBi) (se
)RbDb -50.97 90DbDb -51.96 131RsDb -58.99 54RsDm -62.82 40DsDb -65.97 74RmDb -66.14 42DmDb -71.88 120RbDm -79.17 52DmDm -81.98 31DbDm -82.49 53DbRm -82.69 45RmDm -85.68 64DsDm -103.61 46RbRs -990.00 140DsDs -990.00 34RsRm -990.00 53RbRm -990.00 74DbRb -990.00 85RsDs -990.00 26DsRm -990.00 15RbDs -990.00 61DmRm -990.00 44RmDs -990.00 26DbDs -990.00 34DbRs -990.00 41DmDs -990.00 31DsRb -990.00 164DmRs -990.00 26RmRs -990.00 111DsRs -990.00 43RsRb -990.00 81RmRb -990.00 109DmRb -990.00 108
Contribution Max Power CT (1 
ut)pat
h n.47 (dBi) (se
)DsDb -42.38 90RsDb -46.26 44RbDb -53.05 150RsDm -54.25 37DbDb -67.53 91RbDm -78.58 51DsDm -83.13 36DmDb -83.48 103RmDm -86.73 60DmDm -88.67 36DbDm -92.38 40RsRm -990.00 27DmRm -990.00 3DbRb -990.00 97DsRs -990.00 40RbRm -990.00 62DsDs -990.00 35RbDs -990.00 60RsDs -990.00 31RmDs -990.00 26DsRm -990.00 3DbRm -990.00 52DbDs -990.00 42RmRb -990.00 86DsRb -990.00 257DmRs -990.00 39DmDs -990.00 37RsRb -990.00 79RbRs -990.00 188RmRs -990.00 132DmRb -990.00 82DbRs -990.00 42RmDb -990.00 45
Contribution Max Power CT (1 
ut)pat
h n.48 (dBi) (se
)RsDb -35.94 96RsDm -49.81 39DsDb -52.76 71RbDb -55.69 91DbDb -72.29 71DsDm -78.82 31RbDm -81.41 54DmDb -82.77 98RmDm -85.97 51DbDm -91.31 35DmDm -93.16 39RsRm -990.00 27DmRm -990.00 3DbRb -990.00 179DsRs -990.00 40RbRm -990.00 55DsDs -990.00 34RbDs -990.00 66RsDs -990.00 27RmDs -990.00 24DsRm -990.00 3DbRm -990.00 34DbDs -990.00 64RmRb -990.00 75DsRb -990.00 111DmRs -990.00 37DmDs -990.00 37RsRb -990.00 83RbRs -990.00 197RmRs -990.00 147DmRb -990.00 91DbRs -990.00 55RmDb -990.00 28
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Contribution Max Power CT (1 
ut)pat
h n.49 (dBi) (se
)RsDb -33.94 56RsDm -51.18 32DsDb -54.38 54RbDb -57.06 209DsDm -72.57 48DbDb -75.79 97RbDm -77.19 33RmDm -87.04 62DmDb -87.67 71DbDm -87.88 43DmDm -89.09 42RsRm -990.00 17DsRs -990.00 25RbRm -990.00 39DbRb -990.00 122RbDs -990.00 40RsDs -990.00 25DsRm -990.00 3DsDs -990.00 24DbRm -990.00 35RmDs -990.00 24RmRs -990.00 94DsRb -990.00 289RmRb -990.00 84DbDs -990.00 63DmDs -990.00 34DmRs -990.00 41RsRb -990.00 77DmRb -990.00 65DmRm -990.00 3RmDb -990.00 20RbRs -990.00 218DbRs -990.00 69
Contribution Max Power CT (1 
ut)pat
h n.50 (dBi) (se
)RsDb -33.50 46RsDm -51.14 44RbDb -53.39 145DsDb -53.61 93DsDm -67.39 32RbDm -70.85 50DbDb -74.12 83RmDm -77.21 99DmDm -77.90 41DmDb -83.18 91DbDm -84.56 45RsRm -990.00 34DsRs -990.00 45RbRm -990.00 64DbRb -990.00 92RbDs -990.00 55RsDs -990.00 23DsRm -990.00 3DsDs -990.00 35DbRm -990.00 34RmDs -990.00 17RmRs -990.00 141DsRb -990.00 251RmRb -990.00 96DbDs -990.00 41DmDs -990.00 34DmRs -990.00 38RsRb -990.00 89DmRb -990.00 90DmRm -990.00 2RmDb -990.00 27RbRs -990.00 197DbRs -990.00 51
Contribution Max Power CT (1 
ut)pat
h n.51 (dBi) (se
)RsDb -33.50 37DsRb -43.69 167DsDb -44.80 87RbDs -53.41 57RbDb -54.26 108DbRb -58.06 84DbDb -59.29 115RmDb -64.01 35DbDm -66.32 43RbDm -67.86 63DmDb -71.80 114DmRb -73.57 144RmDm -74.16 53DmDm -75.12 37DbRm -77.75 44DsDm -94.12 34DsDs -990.00 32DmRm -990.00 107RbRs -990.00 226RsRm -990.00 51RsDs -990.00 28RsDm -990.00 42RmDs -990.00 26DsRm -990.00 15DbRs -990.00 34DbDs -990.00 30DmRs -990.00 32DmDs -990.00 32RmRb -990.00 104DsRs -990.00 37RbRm -990.00 75RsRb -990.00 98RmRs -990.00 119
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Contribution Max Power CT (1 
ut)pat
h n.52 (dBi) (se
)DsRb -19.82 77RbDs -21.76 33RbRs -24.81 149RbDb -27.57 72RbRm -34.43 81RsDb -41.55 30DsDb -44.66 43RsDm -48.90 29DsDs -49.80 21DmRb -56.99 71DbRb -59.91 48DsDm -62.08 21RmDb -62.75 35RbDm -63.49 39DmDb -64.22 68DbDb -65.63 94RmDm -67.24 31DbRm -70.00 37DmDm -75.46 35DbDm -78.15 30DmRm -79.49 97DmDs -140.11 29RsRb -990.00 127DsRm -990.00 34RsDs -990.00 19RmDs -990.00 26RmRb -990.00 106RmRs -990.00 60DmRs -990.00 13DbRs -990.00 13RsRm -990.00 72DbDs -990.00 32DsRs -990.00 23
Contribution Max Power CT (1 
ut)pat
h n.53 (dBi) (se
)DsRb -23.87 81RbRm -24.26 117RbDs -29.02 38RsDb -40.80 129RsDm -41.22 27DsDb -41.64 76RbDb -42.71 97RbDm -44.16 46DsRm -44.65 50DsDm -48.39 23DmRb -51.01 76DsDs -51.71 17DbRb -59.70 47RmDb -59.95 22DmDb -60.48 65RmDm -60.83 46DbDb -65.44 105DbRm -68.32 16DmDm -69.23 32DmRm -75.93 20DbDm -76.46 36DmDs -94.76 22RbRs -990.00 77RsRb -990.00 116RmDs -990.00 17RsDs -990.00 34RmRb -990.00 76RmRs -990.00 43DmRs -990.00 11DbRs -990.00 13RsRm -990.00 97DbDs -990.00 20DsRs -990.00 24
Contribution Max Power CT (1 
ut)pat
h n.54 (dBi) (se
)RsRm 65.27 101RsDm 28.95 32DsDm -10.10 26RbDm -24.38 41RbRm -25.43 111DsRm -29.48 25DsDb -33.54 61RbDb -34.94 89RbDs -38.73 55DsRb -48.99 70DmRb -59.13 76RmDm -60.83 85DmDm -66.16 27DmDb -68.41 61DbDm -71.89 37DsDs -73.77 16DmDs -81.03 23DbDb -119.80 146RbRs -990.00 82RsRb -990.00 102RsDs -990.00 37RmDs -990.00 26DmRm -990.00 15DbRm -990.00 15DbRb -990.00 100RmDb -990.00 17DbDs -990.00 19DmRs -990.00 7DbRs -990.00 13DsRs -990.00 36RmRb -990.00 67RsDb -990.00 63RmRs -990.00 26
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Contribution Max Power CT (1 
ut)pat
h n.55 (dBi) (se
)RsRm 65.27 102RsDm 28.95 32DsDm -10.10 29DsRm -11.94 35RbDb -32.13 75DsDb -44.94 50RbDm -48.60 42DbRm -52.55 28DbDm -64.25 30DmRb -64.80 85DmDb -69.23 84RmDm -69.77 36DmDm -76.04 26DmDs -81.58 22DbRb -88.19 184DbDb -94.14 174DsDs -990.00 18RsRb -990.00 95RmRb -990.00 55RbRs -990.00 65RsDs -990.00 22RmDs -990.00 28DmRm -990.00 15RbDs -990.00 46DbRs -990.00 18RmDb -990.00 18DsRb -990.00 84DmRs -990.00 2DbDs -990.00 18DsRs -990.00 6RbRm -990.00 114RsDb -990.00 36RmRs -990.00 19
Contribution Max Power CT (1 
ut)pat
h n.56 (dBi) (se
)RsRb -27.42 111DsRb -39.63 112RsDm -43.10 27RbDb -52.22 82DbRm -58.37 44RbDm -62.05 36DbDm -62.81 38DsDm -66.08 25DsDb -66.21 45DmRb -73.10 55DmDm -82.70 28RmDm -83.25 36DbRb -87.95 145DmDb -88.14 69DmRm -92.70 16DbDb -93.65 90RsRm -990.00 96RbRm -990.00 88DsRm -990.00 52RsDs -990.00 16RbDs -990.00 39RmDs -990.00 16DsDs -990.00 20RmRb -990.00 50DbRs -990.00 18DbDs -990.00 19DmRs -990.00 7DmDs -990.00 21RmRs -990.00 25DsRs -990.00 48RsDb -990.00 46RmDb -990.00 17RbRs -990.00 51
Contribution Max Power CT (1 
ut)pat
h n.57 (dBi) (se
)RsDm -50.95 26RbDb -64.40 82DbRm -68.52 59RbDm -73.30 34DsDm -75.37 24DbRb -75.83 88DsDb -81.00 48DmRb -84.87 81DmDm -86.80 23DmDb -87.37 83RmDm -88.14 33DbDm -90.28 28DmRm -92.94 25DbDb -95.21 89RbRs -990.00 57RbRm -990.00 82RsRm -990.00 88RsRb -990.00 57DsDs -990.00 23RsDs -990.00 18DsRm -990.00 30RmDs -990.00 16RbDs -990.00 43DbDs -990.00 19DbRs -990.00 16DmDs -990.00 22DmRs -990.00 10DsRb -990.00 48RmRs -990.00 38DsRs -990.00 31RsDb -990.00 37RmDb -990.00 17RmRb -990.00 47
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Contribution Max Power CT (1 
ut)pat
h n.58 (dBi) (se
)RbDb -53.05 66RmDb -66.14 21DmDb -77.10 52DsDb -77.56 59RbDm -80.23 32DmDm -89.75 21RmDm -91.87 35DbDb -96.38 63DbDm -103.02 27DsDm -107.42 22RsRm -990.00 53DbRm -990.00 27DbRb -990.00 63DsRs -990.00 23RbRm -990.00 60RsDm -990.00 26RmDs -990.00 17DsRm -990.00 13DsDs -990.00 22RsDs -990.00 17RbDs -990.00 39RmRs -990.00 55DmRs -990.00 13RsRb -990.00 44RmRb -990.00 42DbDs -990.00 20DmDs -990.00 21DsRb -990.00 77DmRb -990.00 93RsDb -990.00 32DmRm -990.00 31RbRs -990.00 63DbRs -990.00 22
Contribution Max Power CT (1 
ut)pat
h n.59 (dBi) (se
)DmDb -43.81 59RbDb -49.96 70RsDm -57.27 26RsDb -66.21 37RmDb -70.10 32DsDb -74.04 63DsDm -74.73 23RbDm -83.27 31RmDm -87.62 40DbDb -88.58 79DbDm -93.08 26DmDm -94.71 22DmRm -990.00 6DsDs -990.00 23RbRm -990.00 41DbRb -990.00 102RsRm -990.00 19RbDs -990.00 44RsDs -990.00 18RmDs -990.00 17DbRm -990.00 38DsRm -990.00 3DsRs -990.00 27DbDs -990.00 29RmRb -990.00 44DsRb -990.00 108DmRs -990.00 19DmDs -990.00 21RbRs -990.00 83RmRs -990.00 73DmRb -990.00 65DbRs -990.00 31RsRb -990.00 41
Contribution Max Power CT (1 
ut)pat
h n.60 (dBi) (se
)RsDm -50.47 27RsDb -51.79 52RbDb -55.18 78DsDb -64.50 52RbDm -78.00 32DsDm -81.99 25DbDb -83.04 65DmDb -83.56 72RmDm -86.56 48DbDm -91.62 27DmDm -93.31 23RsRm -990.00 17DmRm -990.00 2DbRb -990.00 124DsRs -990.00 24RbRm -990.00 38DsDs -990.00 23RbDs -990.00 43RsDs -990.00 20RmDs -990.00 17DsRm -990.00 2DbRm -990.00 26DbDs -990.00 40RmRb -990.00 50DsRb -990.00 113DmRs -990.00 26DmDs -990.00 26RsRb -990.00 48RbRs -990.00 127RmRs -990.00 89DmRb -990.00 74DbRs -990.00 33RmDb -990.00 34
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Contribution Max Power CT (1 
ut)pat
h n.61 (dBi) (se
)RbDb -45.91 95RsDm -51.16 27RsDb -51.16 48DsDb -63.11 40DsDm -72.08 25RbDm -74.42 33DbDb -84.42 55DbDm -85.69 25RmDm -86.71 53DmDm -88.97 28DmDb -93.01 55RsRm -990.00 17DbRb -990.00 115DsRs -990.00 25RbRm -990.00 43DsDs -990.00 24RsDs -990.00 27DsRm -990.00 2RbDs -990.00 38DbRm -990.00 23RmDs -990.00 17RmRs -990.00 97DbDs -990.00 42RmRb -990.00 60DsRb -990.00 124DmRs -990.00 26DmDs -990.00 24RsRb -990.00 55DmRb -990.00 66DmRm -990.00 2RmDb -990.00 19RbRs -990.00 140DbRs -990.00 85
Contribution Max Power CT (1 
ut)pat
h n.62 (dBi) (se
)RsDm -46.80 26RsDb -49.01 39RbDb -55.54 94DsDm -62.39 25RbDm -64.30 43DsDb -68.62 51RmDm -73.56 85DbDm -74.32 39DbDb -75.37 81DmDm -78.78 33DmDb -88.82 58RsRm -990.00 17DsRs -990.00 24RbRm -990.00 48DbRb -990.00 69RbDs -990.00 38RsDs -990.00 18DsRm -990.00 2DsDs -990.00 19DbRm -990.00 23RmDs -990.00 16RmRs -990.00 94RmRb -990.00 69DsRb -990.00 85DmRs -990.00 26DbDs -990.00 25DmDs -990.00 22RsRb -990.00 64DmRb -990.00 87DmRm -990.00 2RmDb -990.00 18RbRs -990.00 159DbRs -990.00 35
Contribution Max Power CT (1 
ut)pat
h n.63 (dBi) (se
)RsDb -20.15 32DsRb -20.44 83RsDm -20.91 27RbDb -21.55 82DsDb -28.92 59RbRs -31.72 138DsDm -44.16 23RbDs -52.64 38DsRs -54.84 28RbDm -55.77 46DbDm -57.37 38DbDb -59.22 102DbRb -60.97 69RmDm -64.01 56DmDm -71.54 33DmRb -72.02 102DmRs -73.93 22DmDb -76.01 58DsDs -76.77 18DbRm -77.21 20DmDs -102.71 21DmRm -990.00 11DsRm -990.00 4RsDs -990.00 22RmDs -990.00 17RsRm -990.00 20DbDs -990.00 21RmDb -990.00 18DbRs -990.00 29RmRs -990.00 92RsRb -990.00 67RbRm -990.00 54RmRb -990.00 68
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Contribution Max Power CT (1 
ut)pat
h n.64 (dBi) (se
)RsRb -13.66 78RbDb -18.09 146RsDb -21.77 65DsRb -23.93 68RsDm -24.03 28RbRm -26.73 88DsDb -28.92 81RbRs -29.29 118DmDm -37.36 36RmDm -39.88 42DmDb -40.57 70RbDs -43.21 40RbDm -43.57 40DsDm -45.81 22RmDb -50.32 22DsDs -51.71 18DmRb -54.39 73DsRs -54.71 25DbDm -68.64 35DmRs -73.06 16DmRm -76.21 63DbRm -76.51 15DbDb -76.59 92DmDs -78.69 22RsDs -990.00 36DsRm -990.00 20RmDs -990.00 17DbRs -990.00 14RmRb -990.00 71DbDs -990.00 20RsRm -990.00 52DbRb -990.00 51RmRs -990.00 75
Contribution Max Power CT (1 
ut)pat
h n.65 (dBi) (se
)DmRm -7.38 25RsRb -20.02 97RbRm -22.16 114RsDb -26.93 183RsDm -28.18 27RbRs -30.16 113RbDm -30.20 38DsRb -31.30 57DmDm -35.77 37RmDm -36.53 50RbDb -38.13 164DsDb -39.03 80RbDs -39.03 45RmDb -39.78 26DmDb -40.57 80DmRb -40.84 70DsRm -42.37 27DsDm -48.63 24DsDs -51.46 17DbDm -79.65 35DbDb -84.65 135DmDs -92.39 23RsRm -990.00 92RsDs -990.00 36RmDs -990.00 18DbRs -990.00 13RmRb -990.00 83DmRs -990.00 11DbDs -990.00 19DbRm -990.00 16DbRb -990.00 45RmRs -990.00 52DsRs -990.00 22
Contribution Max Power CT (1 
ut)pat
h n.66 (dBi) (se
)RsRm 65.27 109RsDm 28.95 34DsDm -10.10 37RbRm -20.58 127RbDm -27.18 42DsRm -36.89 23DsDb -37.49 64RbDb -38.13 90RbDs -41.11 62DsRb -47.32 62RmDm -57.19 54DmRb -58.71 81DmDm -59.14 25DsDs -71.87 19DbDm -74.40 42DmDb -79.62 54DmDs -81.58 21DbRb -990.00 55RsRb -990.00 97RsDs -990.00 42RmDs -990.00 33DbRm -990.00 15RbRs -990.00 92DmRm -990.00 15DbDs -990.00 24DbRs -990.00 13DmRs -990.00 8DbDb -990.00 133RmDb -990.00 18DsRs -990.00 24RmRb -990.00 75RsDb -990.00 45RmRs -990.00 32
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Contribution Max Power CT (1 
ut)pat
h n.67 (dBi) (se
)RsRm 65.27 102RsDm 28.95 32DsDm -10.10 31DsRm -14.57 37DbRm -26.52 37RbDb -34.48 71DsDb -37.31 46RbDm -41.82 37DbDm -58.86 29DmRb -64.80 77RmDm -69.77 41DmDb -70.30 62DmDm -76.04 26DmDs -81.58 22DbRb -88.50 159DbDb -92.76 154DsDs -990.00 16RsRb -990.00 89RbRs -990.00 77RsDs -990.00 24RmDs -990.00 35DmRm -990.00 20RbDs -990.00 49RbRm -990.00 105DbDs -990.00 20DbRs -990.00 17DmRs -990.00 2DsRb -990.00 50RmDb -990.00 16RmRs -990.00 17DsRs -990.00 2RmRb -990.00 55RsDb -990.00 33
Contribution Max Power CT (1 
ut)pat
h n.68 (dBi) (se
)RsDm -35.87 27DsDm -47.33 26DbRm -52.67 52DsDb -56.79 62DbDm -59.24 30RbDb -61.79 71RbDm -70.22 32RmDm -80.45 40DmDm -85.63 30DbRb -90.06 136DmDb -95.55 58DbDb -100.77 98DsRm -990.00 46RsRm -990.00 96DsRs -990.00 3RbRm -990.00 86RsDs -990.00 19DmRm -990.00 16RmDs -990.00 16DsDs -990.00 19RbDs -990.00 42RmRs -990.00 18DsRb -990.00 107RmRb -990.00 45DbDs -990.00 20DmDs -990.00 22DmRs -990.00 2RsRb -990.00 63DmRb -990.00 54RsDb -990.00 39RmDb -990.00 17RbRs -990.00 53DbRs -990.00 26
Contribution Max Power CT (1 
ut)pat
h n.69 (dBi) (se
)RsDm -47.25 26RbDb -57.34 88DsDb -66.01 57DsDm -75.22 24RbDm -76.19 31DbDm -83.19 26RmDm -85.19 43DmDm -91.06 23DmDb -96.69 66DbDb -113.69 102RsRm -990.00 94DbRb -990.00 122RmRs -990.00 26DsRs -990.00 19RbRm -990.00 86RbDs -990.00 42RsDs -990.00 20DsRm -990.00 30DsDs -990.00 24DbRm -990.00 29RmDs -990.00 17RmRb -990.00 45DsRb -990.00 133RsRb -990.00 53DbDs -990.00 28DmDs -990.00 22DmRs -990.00 7RmDb -990.00 17DmRb -990.00 81RsDb -990.00 43RbRs -990.00 50DmRm -990.00 20DbRs -990.00 25
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Contribution Max Power CT (1 
ut)pat
h n.70 (dBi) (se
)RbDb -63.72 72DsDb -85.27 59DbDb -95.88 68DmDb -99.20 64DbDm -106.50 28DmDm -116.11 22DmRb -990.00 113DsRs -990.00 19RsDb -990.00 46RmRs -990.00 42RbRm -990.00 72RbDs -990.00 42RsDs -990.00 17RsDm -990.00 26RbDm -990.00 30DbRb -990.00 100RsRm -990.00 73DsDs -990.00 23RmDb -990.00 17RbRs -990.00 52RsRb -990.00 45RmRb -990.00 41DmRm -990.00 24DsRm -990.00 16RmDs -990.00 17DbRm -990.00 25DsDm -990.00 23RmDm -990.00 43DbRs -990.00 30DsRb -990.00 173DbDs -990.00 30DmDs -990.00 21DmRs -990.00 11
Contribution Max Power CT (1 
ut)pat
h n.71 (dBi) (se
)DmDb -71.16 62RmDb -74.15 21RbDb -80.43 64DsDb -92.05 58DbDb -97.99 60DmRb -990.00 112DsRs -990.00 24RmRs -990.00 64RsDb -990.00 46RbRm -990.00 43RbDs -990.00 42RsDs -990.00 17RsDm -990.00 28RbDm -990.00 30DbRb -990.00 79RsRm -990.00 26DsDs -990.00 23DbRs -990.00 26RbRs -990.00 71RsRb -990.00 38RmRb -990.00 38DmRm -990.00 13DsRm -990.00 6RmDs -990.00 17DbRm -990.00 36DbDs -990.00 34DsDm -990.00 23DbDm -990.00 27RmDm -990.00 45DsRb -990.00 194DmDs -990.00 23DmDm -990.00 22DmRs -990.00 18
Contribution Max Power CT (1 
ut)pat
h n.72 (dBi) (se
)DmDb -44.92 60RsDm -50.91 27RsDb -52.33 45DsDb -64.87 53RbDb -72.17 64RmDb -74.15 40RbDm -77.72 34DsDm -81.99 23DbDb -84.71 81RmDm -86.95 48DmDm -93.31 23DbDm -101.29 28DmRm -990.00 2DsDs -990.00 23RsRm -990.00 17RbRm -990.00 38DbRb -990.00 95RbDs -990.00 45RsDs -990.00 22RmDs -990.00 17DbRm -990.00 27DsRm -990.00 2DsRs -990.00 26DbDs -990.00 39RmRb -990.00 47DmDs -990.00 29DmRs -990.00 24DsRb -990.00 160RbRs -990.00 108RmRs -990.00 85DmRb -990.00 103DbRs -990.00 27RsRb -990.00 44
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