Test Report
In accordance with FCC Rules and Regulations, Volume II, Part 2 and to Part 87
Sub-part 2.1033 (c)(1):
Name and Address of Applicant: AeroAntenna Technology, Inc.
20732 Lassen Str.
Chatsworth, CA, USA 91311

Manufacturer: AeroAntenna Technology, Inc.
Test Laboratory/Issuer: AeroAntenna Technology, Inc.
Test Location: AeroAntenna Technology, Inc.
Product Type: Geosynchronous Orbit Aeronautical Mobile Satellite Services
Aircraft Earth Station Equipment

Model Number: AT1595-13/BT1595-13
(0)(2) FCC ID: A6LAT1595-13
(c©)(3) Instruction Manuals: See attached.
(c)(4) Type of Emission: BPSK, QPSK, QAM
(c)(5) Frequency Range: 1626.5MHz — 1660.5MHz
(c)(6) Power Rating: 0.3 Watts (Variable)

EIRP Rating: 100 Watts (Variable)

(c)(7) Maximum Allowed Power: 60 Watts
Maximum Allowed EIRP: 2000 Watts

(c)(8) Voltages and Currents in all RF Elements:
Voltage = 28V £12V
Current (quiescent @28V) = 0.35A

(©)(9) Tune-Up Procedure: See attached exhibits.

(c)(10) Circuit Diagram and Description: Circuitry providing suppression of emissions and limiting
output power

(c)(11) Label Information: See attached exhibits.
(c©)(12) Photographs: See attached exhibits.
(c)(13) Digital Modulation Description: N/A

(c)(14) Test and Measurement Data: Follows.

Engineer: Alex Sissoev
Sr. Electronics R&D Engineer, AeroAntenna Technology, Inc.

Date of Report: September 24" 2015




Table of Contents

ST REPOIT. c.eeeeieeiiiteeeeettee ettt ettt e ettt e e s et e e e st e e e e s nb bt e e s eanraee s e anbeee e e ssbaeesennraaeeeeeesssnnnnnnnnnnnes 1
TeSt RESUILS SUMIMATY.......viiiiiiiiiiieeiiee ettt e it e e st e e sbe e e s aeeesaaeeessseesssseessseesssseesssseenssaeessseeennssaeeennn 4
Carrier Output Power And Conducted Spurious EMiSSIONS........ccccceeeuerrieriiienieniiinieeiieeeieeeeeeeeeieeeens 5
TESE PTOCEAUTE. ..ottt ettt et s e bt e s bt e bt e et e e e st e e e e abeeeesasaeeesareeenn 5
BPSK 1626.5MHz Conducted Spurious EMISSIONS .........c.ceceerieriiienieriieenieeieeneeesieentessreesnesseeesennnes 6
BPSK 1643.5MHz Conducted Spurious EMISSIONS ........cccceueieriieeeriieeeiiieniieensieeesieeessreeesseeessveessssnnns 8
BPSK 1660.5MHz Conducted Spurious EMiSSIONS..........ccecverriieriernieenieniieenieeieeseessieeseeesseesneeesnns 10
QPSK 1626.5MHz Conducted Spurious EMiSSIONS.........cccceerueerriieeerieeenieeniieeesreessieeessseessseeessseeenns 12
QPSK 1643.5MHz Conducted Spurious EMiSSIONS........cccceeruierierriienieniienieeieeniesseeseesseeeseesseeens 14
QPSK 1660.5MHz Conducted Spurious EMiSSIONS.........cccciecueerriiieeniieeenieennieeesreessieeessseessseeessseeenns 16
QAM 1626.5MHz Conducted Spurious EMiSSIONS........c.ccevereiierieinieenieniieniensieessieeessneeesseeeesenees 18
QAM 1643.5MHz Conducted Spurious EMiSSIONS.........ccccueeriieiriiieiniiieinieeesieeeiieeeeeesiveeeeeeseveneeas 20
QAM 1660.5MHz Conducted Spurious EMiSSIONS........c.ccecveeevierierrieenieeiteniesieessreeessneeessveeesenees 22
Field Strength Of Radiated Spurious EMiSSiONS........cc.ceeieeiuierieeiiieniieeieeseeeieesieeeveesteeeaeesreessaeesvneeenes 24
TSt PIOCEAUIE. ..ottt ettt ettt st et et e e s bt e be s emb e e s st e e saneesabeeenneenas 24

OOt SIS c uuvteeeieiteee et ee e ettt e e ettt e e e st e e e sttt e e s st beeeesabaeeesaasbaaesasasbaeeesarbaeeeeabteeeesstaaaaaaeeeeeeeens 25
Maximum EIRP Level @ 1626.5MHzZ.......cc.ccceeviiriiniriiniiieeieneesieeeeteieeee et saee e 26
Maximum EIRP Level @1643.5MHz...........oooouiiiiiieeeeeceee ettt ee e e e tar e e e e e e e nnnns 27
Maximum EIRP Level @ 1660.5MHzZ.......cc.ccceeriiriiniriiniiieeieneeieeiesteieere st ree e 28
BPSK 1626.5MHz Radiated Spurious EMiSSIONS........cccceeeuieiriiieieiiieinieeesieeesieeesieessieeesseseessnneeesenns 29
BPSK 1643.5MHz Radiated Spurious EMiSSIONS........cccceeruteriiirrieniieeniienieereesieesitesvesseeesseeesnneeennns 30
BPSK 1660.5MHz Radiated Spurious EMiSSIONS........c.ceeeeuieieriieieiiieinieeenieeesieeesieesseeesseseessssneeesenns 31
QPSK 1626.5MHz Radiated Spurious EMiSSIONS..........ccceerierierriieniieeniieniesiiesieesieesiessieeseeesieeenes 32
QPSK 1643.5MHz Radiated Spurious EMiSSIONS........ccccveeriierriieeriiieniieeesieeeieeseieessveessveessveeeens 33
QPSK 1660.5MHz Radiated Spurious EMiSSIONS..........ccceerieriierriieniieeniieniesiieesieesieesiesseeeseeesseesnes 34
QAM 1626.5MHz Radiated Spurious EMiSSIONS. ......cc.ceeeiiiriiiiniieiniieinitieesiieeesieeesaeeesseeessseesssneenns 35
QAM 1643.5MHz Radiated Spuriotus EMiSSIONS........cccueevvirrieriieenieniieniensieenieeieeseesseeeseesneesanenans 36
QAM 1660.5MHz Radiated Spurious EMiSSIONS.......cc.ceeeveiriiiiniieiniiieiniieesieeeseeeesaeeesseesssseesssneenns 37
Occupied BandWidth..........c.ooiiiiiiieeeeeee ettt sttt ettt s b e sabe s beeesan 38
TESE PTOCEAUTE.......c...eieeiiiieeeee ettt ettt e e st e e bt esat e e bt e s abe e e s anbeeesnseeesnneeenans 38
BPSK 151.2ksps @ 1626.5MHz Occupied Bandwidth............cccoocivriinniiniiiniiniiiieeieeeieeeeeeeee 39
BPSK 151.2ksps @ 1643.5MHz Occupied Bandwidth...........ccccceeeviiiniiiiniiiinieeciieceeee e 40
BPSK 151.2ksps @ 1660.5MHz Occupied Bandwidth............ccceociiriiinniiniiiniiniiiienieeeieeeeeeeee 41
QPSK 151.2ksps @ 1626.5MHz Occupied Bandwidth............ccccviiriiiiiiiiiiiiiiiiiecieecieceeeee e 42
QPSK 151.2ksps @ 1643.5MHz Occupied Bandwidth...........cccccevvieriiiiniiniiiiniiniiiieciecteeeee e 43
QPSK 151.2ksps @ 1660.5MHz Occupied Bandwidth............coccvirriiiiiiiiiiiiiiiieceeeieceeeee e 44
QAM 151.2ksps @ 1626.5MHz Occupied Bandwidth.............coecuerviiniiiiniiniiiiiiiecieeeeeee e 45
QAM 151.2ksps @ 1643.5MHz Occupied Bandwidth............ccceeeviieniiiiniiiiniieinieecieecieeeeee e 46
QAM 151.2ksps @ 1660.5MHz Occupied Bandwidth...........cccoecuerviiniiniiiniiniiieceeeeceeee e 47
Frequency Stability (Temperature and Voltage Variation).........cccceeeeeeeriuieincieeiniieessiieessieessieeeessnveneeens 48
TSt PIOCEAUTIE. ..ottt ettt sa sttt e e s bt et e st e e s st e e saneeeabeesnneenas 48

F )1 116 1 PR PURUPTRR 51
ATT1595-13 ATENUATION. .. .eeeiiiieiiiieiitieerte ettt e st e e e e sbe e s sabeessmbeesmae e e e e esannaneeeeas 51

F N )1 116 1 = F USRS 53
LiSt Of EQUIPIMENL.....ccctiiiiieiiiirieeitiesieeiteste st e ste et esitesteestesbeesstesseesstessseesssesnseesssessseessseesssssaeennns 53

F N )1 116 1 TR PURUPTRRR 54

Test Setup PhotOZIaPRs. .....cccuiiiiiieeiteeee ettt ettt sttt e st e e s abe e s st e e e snnes 54



lHlustration Index

[lustration 1: Conducted Spurious Emissions TSt SEtUP.......ccceereeriuerrieriieenienieesieenieeessreeeeseeeessseeeens 5
Mlustration 2: BPSK 1626.5 MHZ CaITIi@ POWET........ccccuteiriueeirieeeiieeeireeeseeeesaeesssseessseeessseeessssessssessssseeens 6
[lustration 3: BPSK 1643.5 MHZ CaITIer POWET.....c.c.ceeiueiriterierrieenieerieesiesnseeseeesseesssessseessesssessssesssesssses 8
[lustration 4: BPSK 1660.5 MHZ CaITi@ POWET........ccccutereueerrreeriieeeiieeeiereessseesssseessseeessseeessseesssssssseees 10
Mlustration 5: QPSK 1626.5 MHZ CaITier POWET........ccoverrierriieriieeniieriieentesseessessseeseessssseessssseessssseesnnns 12
[lustration 6: QPSK 1643.5 MHZ CaITier POWET.....cccvtteiieieiiereiireeniieeesiueeesseeesseeesseeesssssseesssssssseeeeenns 14
Mlustration 7: QPSK 1660.5 MHZ CaITier POWET........ccccveriteeriieriieenieriieeniteseeessessseeseessssseeesssseessssseesnnns 16
[lustration 8: QAM 1626.5 MHZ CAITI@I POWET.......cccvuuiiriureerirreerieeesreeesreeesseessseessseessssssseessesssnseeeesens 18
Mlustration 9: QAM 1643.5 MHZ CAITIET POWET......cccuterterriieriernieenieesieestessseessseesseessesssseeesssseessssseessns 20
[lustration 10: QAM 1660.5 MHZ CaITier POWET......cccuueeriureeriireerieeesieeesreeeseeessseeessseessssssseeessssssseeseeens 22
[lustration 11: Radiated Emissions Test setup dia@ram..........c.cceeevveeruieriierneeniieeseeniieessreeessreeessneeennns 24
Mlustration 12: Spectrum @ 2nd harmonicC frTEQUENCY......cccueeeierieeiiierieerieeeieeieeeteereeseeesreesreeeesveeeenns 29
[lustration 13: Spectrum @ fundamental freQUENCY..........ceeriiriieiriiriiiiieeieeteeee et 29
Mlustration 14: Spectrum @ 4th harmonic freqUENCY..........cccuieriiieiiiiieeiecee e e 29
[lustration 15: Spectrum @ 3rd harmonic freQUENCY.........ccceevierieriiiirieeieerteee et 29
Mlustration 16: Spectrum @ 2nd harmonicC frTEQUENCY.......ccueeeierieeiiieeieeieenieerieeete et e seeesreeseeeesveeeenns 30
[lustration 17: Spectrum @ fundamental freqUENCY..........cceeviiriieriiiniieiieeieeteeee et 30
Mlustration 18: Spectrum @ 4th harmonic freqUENCY..........cccvieriiieiieiieeiecee et 30
[lustration 19: Spectrum @ 3rd harmonic freQUENCY........cccueevuieriiiriiiirieeieeteere et 30
Mlustration 20: Spectrum @ 2nd harmonicC frTEQUENCY......cccueeeuierieeiiieeieeiieereeieeseeereesreesreeseeeessveeeenns 31
[lustration 21: Spectrum @ fundamental freqUENCY.........ccceeviiriieriiiriieeieeieeteee et 31
Mlustration 22: Spectrum @ 4th harmonic freqUENCY..........cccvieriiieiiieiieeieceece et e 31
[lustration 23: Spectrum @ 3rd harmonic freQUENCY.........ccceeviiriieriiiirieeieeteeie ettt 31
lustration 24: Spectrum @ 2nd harmonicC frTEQUENCY.......cceeeierieeiieeieeiieeieeieeete et e seeeseeeseeeesveeeenns 32
[lustration 25: Spectrum @ fundamental freqQUENCY..........cceevieriiirriiiriiiiieeieeteeee et 32
lustration 26: Spectrum @ 4th harmonic freqUENCY..........cccvieiiiieiieiieeiece et 32
[lustration 27: Spectrum @ 3rd harmonic freQUENCY.........cceevieriierriiirieeieeteeeet et 32
lustration 28: Spectrum @ 2nd harmonicC frTEQUENCY.......cc.eeeierieeiiieeieeiieeie e eete et e seeesreeseeeeseveeeeans 33
[lustration 29: Spectrum @ fundamental freQUENCY..........cceeviiriiiriiiriiiiieeieeeeee et 33
Mlustration 30: Spectrum @ 4th harmonic freqUENCY..........cccvieeiiieiiiiiieeiece e e 33
[lustration 31: Spectrum @ 3rd harmonic freQUENCY........cccceeriieriiirriiirieeieeteeeee et siee e 33
Mlustration 32: Spectrum @ 2nd harmonicC frTEQUENCY.......cceeevierieeiiieeieeieerreeieeete et esreesreeseeeesevaeeenns 34
[lustration 33: Spectrum @ fundamental freQUENCY..........cceerieriiirriirieiieeieete et 34
Mlustration 34: Spectrum @ 4th harmonic freqUENCY.........ccccuieriiieiiieiieeieceece et 34
[lustration 35: Spectrum @ 3rd harmonic freQUENCY.........cceevieriieriiiirieeieeteee et 34
lustration 36: Spectrum @ 2nd harmonicC frTEQUENCY......ccceeiierieeiiieeieeieeereeieeeteereeseeesreeseeeesveeeenns 35
[lustration 37: Spectrum @ fundamental freqUENCY.........ccceerieriiiriiiriiiieeieeteete et 35
lustration 38: Spectrum @ 4th harmonic freqUENCY..........cccvieriiieiiiiiieeieeee e e 35
[lustration 39: Spectrum @ 3rd harmonic freQUENCY........cccceeviiirieriiiirieeieetereet et 35
Mlustration 40: Spectrum @ 2nd harmonicC frTEQUENCY......cccueeeierieeiiieeieeiieeeeeieeste et e seeesreesaeeesveeeenns 36
[lustration 41: Spectrum @ fundamental freQUENCY..........cceeviiriiiriiiriiiiierieete e 36
lustration 42: Spectrum @ 4th harmonic freqUENCY..........cccvieriiieiiiiiieeiecee e e 36
[lustration 43: Spectrum @ 3rd harmonic freQUENCY.........ccceevuieriierriiinieeieerteeeee et 36
lustration 44: Spectrum @ 2nd harmonicC frTEQUENCY.......cceeeierieeiiieeieeieerieeieeeee et e saeesreeseeeeseveeeenns 37
[lustration 45: Spectrum @ fundamental freQUENCY.........ccceeviiriiiiriiriiiiieeieete et 37
lustration 46: Spectrum @ 4th harmonic freqUENCY..........cccvieeiieiiiiiieeieceece e e 37

Ilustration 47:

Spectrum @ 3rd harmonic freqUENCY.........cccevviiiriiriiienieeeeeeeee e 37



Ilustration 48:
Illustration 49:
Ilustration 50:
[llustration 51:
Ilustration 52:
Illustration 53:
Ilustration 54:
llustration 55:
Ilustration 56:
[llustration 57:
Ilustration 58:
Illustration 59:
Ilustration 60:
Illustration 61:
Ilustration 62:
Illustration 63:
Illustration 64:
llustration 65:
Illustration 66:
llustration 67:
Illustration 68:
Illustration 69:
Ilustration 70:
Illustration 71:
Ilustration 72:
Illustration 73:

Radiated Emissions Test setup dia@ram..........cccceeeevuerriereenenieeninnenieneeereeeseeeeseeeseneens 38
Occupied BandWidth..........oooiiiriiiiiiiiiiieeecceecee e s aree e s e s saaeaeees 39
Occupied Bandwidth..........c.ooiiiiiiiieeeetee et 40
Occupied BandWidth.........coocuiiriiiiniiiiieeeeececcce e sae e ae e e s s saeaeees 41
Occupied Bandwidth..........ccoiiriiiiiiieeeeee ettt 42
Occupied BandWidth.........coooiieriiiiniiiiiieecceccee e sae e s re e e e s saeaeees 43
Occupied Bandwidth..........c.cooiiiiiiiiiiieeeeee et 44
Occupied BandWidth.........coociieriiiiniiiiiieciecceccee et sae e s ae e e e e s saanaee s 45
Occupied Bandwidth..........c.ooiiriiiiiiieeeeeee et 46
Occupied BandWidth.........coociiiriiiiiiiiiiieeiecceccce e sae e s re e e s s sanaeees 47
Frequency vs. Temperature TeSt SETUP........cccceeevuiiiiiiiiiiiiiiiiieiiiieiieecieecree e 48
Carrier freqUENCY At =55 OC.....uiiriiirieeiieeieerieerte et esteesteesteesteesaeesteessseesasaeeesssseasssseeeas 49
Carrier freqUENCY at 0 OC.....co.iieiierieeieeiteeieeit ettt et ettt e s sbe e st e s beesaaesseesaeeas 49
Carrier freqUENCY At 85 OC......uiiiiirieeiieieeieereeete et e e te et eeteesreessaeesseessseesseesssesseesseens 49
Carrier freqUENCY At 25 OC.....uiiiiiiiieeieeiteete ettt ettt ste et e st e s sbe e st e s bt e sanessseesaeees 49
Carrier frequency: 16V POWET SUPPLY......eeiiiriiierieeiieriecieerie et esiee e e e saveeeeereeeseeee s 50
Carrier frequency: 28V POWET SUPPLY......eeruiiriiiiiinitiieeieerte ettt e e 50
Carrier frequency: 40V POWET SUPPLY.....uieiuiiriiieiieeiierieeieeste et esee e e e sereeeeereeesenee s 50
10MHZ - 1026.5MHzZ.......ooimiiiiiiieeeeeeeeeeee ettt 51
1526.5MHZ - 1559.0MHZ......c..cooiiiiiiiieeeeeeetee ettt ettt 51
1585.0MHZ — 1605.0MHZ........oiiiiiiiiiiieieceeeeeeeteee et 51
1559.0MHZ — 1585.0MHzZ....cuuiiiiiiiiiiieeeteete ettt sttt 51
1614.0MHZ - 1625.5MHZ........ooiiiiiiiiieieteeeetee ettt 52
1605.0MHZ — 1614.0MHZ....ccueiiiiiiiiiieteete ettt ettt 52
1800.0MHZ - 18000MHZ.........ooomiieiiiiiiieieeeeeeee ettt e 52
1735.0MHZ — 1800.0MHZ......c..eoiiiiiiiiieeieeteee ettt ettt sse e s 52



Test Results Summary

Specification Test Name Pass/Fail or N/A | Comments
2.1046, 87.131 Carrier Output Power Pass Conducted and radiated
2.1051, 87.139(i)(1) Unwanted Emissions Pass Conducted and radiated
2.1053 Field Strength of Spurious Pass
Radiation
2.1049, 87.139(1)(3) Emission Masks (Occupied | Pass
Bandwidth)
2.1047 Audio Low Pass Filter (Voice | N/A The EUT does not
Input) contain an audio input
2.1047 Audio Frequency Response | N/A The EUT does not
contain an audio input
2.1047 Modulation Limiting N/A The EUT does not
contain an audio input
2.1055, 87.133(a) Frequency Stability Pass The EUT does not itself
(Temperature Variation) generate RF frequency
2.1055, 87.133(a) Frequency Stability (Voltage |Pass The EUT does not itself

Variation)

generate RF frequency




Carrier Output Power And Conducted Spurious Emissions

Test specification: 2.1051, 87.139(i)(1)

Test Procedure

The EUT was connected directly to a spectrum analyzer using a 30dB attenuator to verify that the UUT
met the requirements for spurious emissions. The signal generator was setup to transmit BPSK, QPSK,
and QAM modulated signals at 151.2ksps. The RBW was set according to the requirements of 87139
(i)(1). The dBc limit, the AT1595-13 rejection, and corrected power were summed together to
determine the necessary dBm value of the EUT to provide a system rejection greater than the IC/FCC
limit. This value was compared to the measured value to ensure compliance to the specification, which
is expressed as the margin.

Illustration 1: Conducted Spurious Emissions Test Setup



BPSK 1626.5MHz Conducted Spurious Emissions

Illustration 2: BPSK 1626.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1626.5MHz

0.02

12.78

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 12.78 -2.22 -83.01 -80.79 | PASS
1026.5
1026.5to -135 4 110 12.78 -12.22 -83.01 -70.79|PASS
1525
1525 to -203 4 117 12.78 -73.22 -83.01 -9.79|PASS
1559
1559 to -155 1000 107 12.78 -35.22 -82.49 -47.27 | PASS
1585
1585 to -143 1000 108 12.78 -22.22 -82.49 -60.27 | PASS
1605
1605t -117 1000 91 12.78 -13.22 -82.49 -69.27 | PASS
1610
1610 to -95 1000 91 12.78 8.78 -82.49 -91.27 | PASS
1610.6
1610.6 to -49 1000 91 12.78 54.78 -82.49 -137.27 | PASS
1613.8
1613.8 to -95 1000 91 12.78 8.78 -82.49 -91.27 | PASS
1614
1614 to -70 4 4.5 12.78 -52.72 -66.15 -13.43 | PASS
1660
1660 to -19.5 20 4.5 12.78 -2.22 -100.97 -98.75|PASS
1670
1670 to -60 4 4.5 12.78 -42.72 -66.15 -23.43 | PASS
1735
1735 to -105 4 118 12.78 25.78 -66.15 -91.93| PASS

18000




BPSK 1643.5MHz Conducted Spurious Emissions

Illustration 3: BPSK 1643.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1643.5MHz

0.02

13.21

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 13.21 -1.79 -80.92 -79.13 | PASS
1026.5
1026.5to -135 4 110 13.21 -11.79 -80.92 -69.13 | PASS
1525
1525 to -203 4 117 13.21 -72.79 -80.92 -8.13|PASS
1559
1559 to -155 1000 107 13.21 -34.79 -82.9 -48.11|PASS
1585
1585 to -143 1000 108 13.21 -21.79 -82.9 -61.11|PASS
1605
1605t -117 1000 91 13.21 -12.79 -82.9 -70.11 | PASS
1610
1610 to -95 1000 91 13.21 9.21 -82.9 -92.11 | PASS
1610.6
1610.6 to -49 1000 91 13.21 55.21 -82.9 -138.11  PASS
1613.8
1613.8 to -95 1000 91 13.21 9.21 -82.9 -92.11 | PASS
1614
1614 to -70 4 4.5 13.21 -52.29 -75.29 -23| PASS
1660
1660 to -19.5 20 4.5 13.21 -1.79 -100.8 -99.01 | PASS
1670
1670 to -60 4 4.5 13.21 -42.29 -75.29 -33| PASS
1735
1735 to -105 4 118 13.21 26.21 -66.53 -92.74| PASS

18000




BPSK 1660.5MHz Conducted Spurious Emissions

Illustration 4: BPSK 1660.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1660.5MHz

0.02

13.65

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 13.35 -1.65 -80.9 -79.25|PASS
1026.5
1026.5to -135 4 110 13.35 -11.65 -80.9 -69.25| PASS
1525
1525 to -203 4 117 13.35 -72.65 -80.9 -8.25| PASS
1559
1559 to -155 1000 107 13.35 -34.65 -82.15 -47.5|PASS
1585
1585 to -143 1000 108 13.35 -21.65 -82.15 -60.5| PASS
1605
1605t -117 1000 91 13.35 -12.65 -82.15 -69.5|PASS
1610
1610 to -95 1000 91 13.35 9.35 -82.15 -91.5|PASS
1610.6
1610.6 to -49 1000 91 13.35 55.35 -82.15 -137.5|PASS
1613.8
1613.8 to -95 1000 91 13.35 9.35 -82.15 -91.5| PASS
1614
1614 to -70 4 4.5 13.35 -52.15 -67.68 -15.53| PASS
1660
1660 to -19.5 20 4.5 13.35 -1.65 -100.62 -98.97 | PASS
1670
1670 to -60 4 4.5 13.35 -42.15 -67.68 -25.53 | PASS
1735
1735 to -105 4 118 13.35 26.35 -67.68 -94.03 | PASS

18000




QPSK 1626.5MHz Conducted Spurious Emissions

Illustration 5: QPSK 1626.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1626.5MHz

0.02

12.57

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 12.57 -2.43 -82.32 -79.89 | PASS
1026.5
1026.5to -135 4 110 12.57 -12.43 -82.32 -69.89 | PASS
1525
1525 to -203 4 117 12.57 -73.43 -82.32 -8.89|PASS
1559
1559 to -155 1000 107 12.57 -35.43 -82.22 -46.79 | PASS
1585
1585 to -143 1000 108 12.57 -22.43 -82.22 -59.79 | PASS
1605
1605t -117 1000 91 12.57 -13.43 -82.22 -68.79 | PASS
1610
1610 to -95 1000 91 12.57 8.57 -82.22 -90.79 | PASS
1610.6
1610.6 to -49 1000 91 12.57 54.57 -82.22 -136.79|PASS
1613.8
1613.8 to -95 1000 91 12.57 8.57 -82.22 -90.79 | PASS
1614
1614 to -70 4 4.5 12.57 -52.93 -66.55 -13.62| PASS
1660
1660 to -19.5 20 4.5 12.57 -2.43 -99.9 -97.47 | PASS
1670
1670 to -60 4 4.5 12.57 -42.93 -66.55 -23.62 | PASS
1735
1735 to -105 4 118 12.57 25.57 -66.55 -92.12| PASS

18000




QPSK 1643.5MHz Conducted Spurious Emissions

Illustration 6: QPSK 1643.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1643.5MHz

0.02

12.88

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 12.88 -2.12 -81.08 -78.96 | PASS
1026.5
1026.5to -135 4 110 12.88 -12.12 -81.08 -68.96 | PASS
1525
1525 to -203 4 117 12.88 -73.12 -81.08 -7.96 | PASS
1559
1559 to -155 1000 107 12.88 -35.12 -82.59 -47.47 | PASS
1585
1585 to -143 1000 108 12.88 -22.12 -82.59 -60.47 | PASS
1605
1605t -117 1000 91 12.88 -13.12 -82.59 -69.47 | PASS
1610
1610 to -95 1000 91 12.88 8.88 -82.59 -91.47 | PASS
1610.6
1610.6 to -49 1000 91 12.88 54.88 -82.59 -137.47 | PASS
1613.8
1613.8 to -95 1000 91 12.88 8.88 -82.59 -91.47 | PASS
1614
1614 to -70 4 4.5 12.88 -52.62 -74.85 -22.23 | PASS
1660
1660 to -19.5 20 4.5 12.88 -2.12 -101 -98.88 | PASS
1670
1670 to -60 4 4.5 12.88 -42.62 -66.95 -24.33 | PASS
1735
1735 to -105 4 118 12.88 25.88 -66.95 -92.83 | PASS

18000




QPSK 1660.5MHz Conducted Spurious Emissions

Illustration 7: QPSK 1660.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1660.5MHz

0.02

12.67

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 12.67 -2.33 -81.61 -79.28 | PASS
1026.5
1026.5to -135 4 110 12.67 -12.33 -81.61 -69.28 | PASS
1525
1525 to -203 4 117 12.67 -73.33 -81.61 -8.28 | PASS
1559
1559 to -155 1000 107 12.67 -35.33 -82.46 -47.13 | PASS
1585
1585 to -143 1000 108 12.67 -22.33 -82.46 -60.13| PASS
1605
1605t -117 1000 91 12.67 -13.33 -82.46 -69.13 | PASS
1610
1610 to -95 1000 91 12.67 8.67 -82.46 -91.13|PASS
1610.6
1610.6 to -49 1000 91 12.67 54.67 -82.46| -137.13|PASS
1613.8
1613.8 to -95 1000 91 12.67 8.67 -82.46 -91.13|PASS
1614
1614 to -70 4 4.5 12.67 -52.83 -74.52 -21.69|PASS
1660
1660 to -19.5 20 4.5 12.67 -2.33 -101.19 -98.86 | PASS
1670
1670 to -60 4 4.5 12.67 -42.83 -66.45 -23.62 | PASS
1735
1735 to -105 4 118 12.67 25.67 -66.45 -92.12| PASS

18000




QAM 1626.5MHz Conducted Spurious Emissions

Illustration 8: QAM 1626.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1626.5MHz

0.02

13.57

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 13.57 -1.43 -82.25 -80.82 | PASS
1026.5
1026.5to -135 4 110 13.57 -11.43 -82.25 -70.82 | PASS
1525
1525 to -203 4 117 13.57 -72.43 -82.25 -9.82 | PASS
1559
1559 to -155 1000 107 13.57 -34.43 -82.32 -47.89 | PASS
1585
1585 to -143 1000 108 13.57 -21.43 -82.32 -60.89 | PASS
1605
1605t -117 1000 91 13.57 -12.43 -82.32 -69.89 | PASS
1610
1610 to -95 1000 91 13.57 9.57 -82.32 -91.89 | PASS
1610.6
1610.6 to -49 1000 91 13.57 55.57 -82.32 -137.89|PASS
1613.8
1613.8 to -95 1000 91 13.57 9.57 -82.32 -91.89 | PASS
1614
1614 to -70 4 4.5 13.57 -51.93 -74.79 -22.86 | PASS
1660
1660 to -19.5 20 4.5 13.57 -1.43 -100.85 -99.42 | PASS
1670
1670 to -60 4 4.5 13.57 -41.93 -66.39 -24.46 | PASS
1735
1735 to -105 4 118 13.57 26.57 -66.39 -92.96 | PASS

18000




QAM 1643.5MHz Conducted Spurious Emissions

Illustration 9: QAM 1643.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1643.5MHz

0.02

13.97

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 13.97 -1.03 -81.23 -80.2 | PASS
1026.5
1026.5to -135 4 110 13.97 -11.03 -81.23 -70.2 | PASS
1525
1525 to -203 4 117 13.97 -72.03 -81.23 -9.2 | PASS
1559
1559 to -155 1000 107 13.97 -34.03 -82.7 -48.67 | PASS
1585
1585 to -143 1000 108 13.97 -21.03 -82.7 -61.67 | PASS
1605
1605t -117 1000 91 13.97 -12.03 -82.7 -70.67 | PASS
1610
1610 to -95 1000 91 13.97 9.97 -82.7 -92.67 | PASS
1610.6
1610.6 to -49 1000 91 13.97 55.97 -82.7| -138.67|PASS
1613.8
1613.8 to -95 1000 91 13.97 9.97 -82.7 -92.67 | PASS
1614
1614 to -70 4 4.5 13.97 -51.53 -75.13 -23.6 | PASS
1660
1660 to -19.5 20 4.5 13.97 -1.03 -100.37 -99.34 | PASS
1670
1670 to -60 4 4.5 13.97 -41.53 -67.56 -26.03| PASS
1735
1735 to -105 4 118 13.97 26.97 -67.56 -94.53 | PASS

18000




QAM 1660.5MHz Conducted Spurious Emissions

Illustration 10: QAM 1660.5 MHz carrier power.

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1660.5MHz

0.02

13.90

60

Pass




Frequency |Mask Limit | RBW (kHz) | AT1595-13 | Carrier Pass Level |Measured |Margin Status
(MHz) (dBc) Rejection | Power (dBm) Level (dB)

(dB) (dBm) (dBm)
0.10 to -135 4 120 13.9 -1.1 -81.8 -80.7 | PASS
1026.5
1026.5to -135 4 110 13.9 -11.1 -81.8 -70.7 | PASS
1525
1525 to -203 4 117 13.9 -72.1 -81.8 -9.7 | PASS
1559
1559 to -155 1000 107 13.9 -34.1 -82.72 -48.62 | PASS
1585
1585 to -143 1000 108 13.9 -21.1 -82.72 -61.62 | PASS
1605
1605t -117 1000 91 13.9 -12.1 -82.72 -70.62 | PASS
1610
1610 to -95 1000 91 13.9 9.9 -82.72 -92.62 | PASS
1610.6
1610.6 to -49 1000 91 13.9 55.9 -82.72 -138.62 | PASS
1613.8
1613.8 to -95 1000 91 13.9 9.9 -82.72 -92.62 | PASS
1614
1614 to -70 4 4.5 13.9 -51.6 -74.83 -23.23 | PASS
1660
1660 to -19.5 20 4.5 13.9 -1.1 -101.37| -100.27|PASS
1670
1670 to -60 4 4.5 13.9 -41.6 -66.54 -24.94 | PASS
1735
1735 to -105 4 118 13.9 26.9 -66.54 -93.44 | PASS

18000




Field Strength Of Radiated Spurious Emissions

Test specification: 2.1053

Test Procedure

The EUT (BT1595-13 with AT1595-13) were connected inside the anechoic chamber as illustrated
bellow:

Illustration 11: Radiated Emissions Test setup diagram.

The receiving (probe) Standard Gain Horn antenna was placed 2.77 meters away from the EUT, which
was attached to a spherical positioner system.

The probe antenna position can be adjusted along its polarization axis.



Test Steps

Connect the equipment as illustrated

Adjust the spectrum analyzer for the following settings:

1) Resolution Bandwidth 100 kHz (<1 GHZ), 1 MHZ (> 1GHz).
2) Video Bandwidth > 3 times Resolution Bandwidth, or 30 kHz
3) Sweep Speed 2000 Hz/second

4) Detector Mode = Mean or Average Power

Place the transmitter to be tested on the turntable in the standard test site. The transmitter is
transmitting into the AT1595-13 front end antenna unit. For each spurious measurement the test
antenna should be adjusted to the correct length for the frequency involved.

Measurements were made from the lowest radio frequency generated in the equipment to the tenth
harmonic of the carrier, except for the region close to the carrier equal to the occupied test bandwidth

For each spurious frequency, rotate the EUT around the full sphere (360° Azimuth vs. 360° Elevation)
to obtain a maximum reading on the spectrum analyzer with the probe antenna at horizontal and
vertical polarity. Repeat this procedure for each probe polarization to obtain the highest possible
reading. Record this maximum reading.



Maximum EIRP Level @1626.5MHz

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1626.5MHz

68.71

48.37

2000

Pass




Maximum EIRP Level @1643.5MHz

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1643.5MHz

64.86

48.12

2000

Pass




Maximum EIRP Level @1660.5MHz

Tuned Frequency

Power (W)

Power (dBm)

Limit (W)

Result

1660.5MHz

66.99

48.26

2000

Pass




BPSK 1626.5MHz Radiated Spurious Emissions

Illustration 13: Spectrum @ fundamental

frequency.

Illustration 15: Spectrum @ 3rd harmonic

Illustration 12: Spectrum @ 2nd harmonic

frequency

Illustration 14: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3253.0 -26.46 -13 Pass
4879.5 -22.75 -13 Pass
6506.0 -20.53 -13 Pass




BPSK 1643.5MHz Radiated Spurious Emissions

Illustration 17: Spectrum @ fundamental

frequency.

Illustration 19: Spectrum @ 3rd harmonic

Illustration 16: Spectrum @ 2nd harmonic

frequency

Illustration 18: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3287.0 -24.02 -13 Pass
4930.5 -21.91 -13 Pass
6574.0 -21.01 -13 Pass




BPSK 1660.5MHz Radiated Spurious Emissions

Illustration 21: Spectrum @ fundamental

frequency.

Illustration 23: Spectrum @ 3rd harmonic

Hllustration 20: Spectrum @ 2nd harmonic

frequency

Illustration 22: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3321.0 -24.73 -13 Pass
4981.5 -21.66 -13 Pass
6642.0 -21.34 -13 Pass




QPSK 1626.5MHz Radiated Spurious Emissions

Illustration 25: Spectrum @ fundamental

frequency.

Illustration 27: Spectrum @ 3rd harmonic

Illustration 24: Spectrum @ 2nd harmonic

frequency

Illustration 26: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3253.0 -26.04 -13 Pass
4879.5 -21.56 -13 Pass
6506.0 -21.43 -13 Pass




QPSK 1643.5MHz Radiated Spurious Emissions

Illustration 29: Spectrum @ fundamental

frequency.

Illustration 31: Spectrum @ 3rd harmonic

Illustration 28: Spectrum @ 2nd harmonic

frequency

Illustration 30: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3287.0 -23.78 -13 Pass
4930.5 -23.11 -13 Pass
6574.0 -20.53 -13 Pass




QPSK 1660.5MHz Radiated Spurious Emissions

Illustration 33: Spectrum @ fundamental

frequency.

Illustration 35: Spectrum @ 3rd harmonic

Illustration 32: Spectrum @ 2nd harmonic

frequency

Illustration 34: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3321.0 -24.81 -13 Pass
4981.5 -22.78 -13 Pass
6642.0 -20.83 -13 Pass




QAM 1626.5MHz Radiated Spurious Emissions

Illustration 37: Spectrum @ fundamental

frequency.

Illustration 39: Spectrum @ 3rd harmonic

Illustration 36: Spectrum @ 2nd harmonic

frequency

Illustration 38: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3253.0 -27.03 -13 Pass
4879.5 -21.31 -13 Pass
6506.0 -20.71 -13 Pass




QAM 1643.5MHz Radiated Spurious Emissions

Illustration 41: Spectrum @ fundamental

frequency.

Illustration 43: Spectrum @ 3rd harmonic

Illustration 40: Spectrum @ 2nd harmonic

frequency

Illustration 42: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3287.0 -25.67 -13 Pass
4930.5 -24.21 -13 Pass
6574.0 -21.20 -13 Pass




QAM 1660.5MHz Radiated Spurious Emissions

Illustration 45: Spectrum @ fundamental

frequency.

Illustration 47: Spectrum @ 3rd harmonic

Illustration 44: Spectrum @ 2nd harmonic

frequency

Illustration 46: Spectrum @ 4th harmonic

frequency. frequency.

Frequency (MHz) Measured Level (dBm) |Mask Limit (dBm) Result
3321.0 -25.47 -13 Pass
4981.5 -22.08 -13 Pass
6642.0 -21.43 -13 Pass

No other emissions were detected.




Occupied Bandwidth

Test specification: 2.1049, 87.139(i)(3)

Test Procedure

The EUT (BT1595-13 with AT1595-13) were connected inside the anechoic chamber as illustrated
bellow:

Illustration 48: Radiated Emissions Test setup diagram.

The receiving (probe) Standard Gain Horn antenna was placed 2.77 meters away from the EUT, which
was attached to a spherical positioner system.

The probe antenna position can be adjusted along its polarization axis.

The EUT itself does not specify the TX channel bandwidth. Therefore the EUT was tested to show that
there is no significant occupied bandwidth widening due to any EUT non-linearities instead.



BPSK 151.2ksps @ 1626.5MHz Occupied Bandwidth

Illustration 49: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1626.5

169.36




BPSK 151.2ksps @ 1643.5MHz Occupied Bandwidth

Illustration 50: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1643.5

169.36




BPSK 151.2ksps @ 1660.5MHz Occupied Bandwidth

Illustration 51: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1660.5

169.36




QPSK 151.2ksps @ 1626.5MHz Occupied Bandwidth

Illustration 52: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1626.5

169.36




QPSK 151.2ksps @ 1643.5MHz Occupied Bandwidth

Illustration 53: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1643.5

168.71




QPSK 151.2ksps @ 1660.5MHz Occupied Bandwidth

Illustration 54: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1626.5

168.71




QAM 151.2ksps @ 1626.5MHz Occupied Bandwidth

Illustration 55: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1626.5

169.36




QAM 151.2ksps @ 1643.5MHz Occupied Bandwidth

Illustration 56: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1643.5

168.71




QAM 151.2ksps @ 1660.5MHz Occupied Bandwidth

Illustration 57: Occupied Bandwidth.

Frequency (MHz)

Occupied Bandwidth (kHz)

1660.5

168.71




Frequency Stability (Temperature and Voltage Variation)

Test specification: 87.133(a)

Test Procedure

EUT (BT1595-13 with AT1595-13) was placed inside shielded temperature chamber. The temperature
was varied between -55 °C and +85 °C at a rate of 10 °C/min with at least 30 min of constant (soaking)
temperature at the data collection points. The EUT itself does not generate carrier frequencies and does
not modulate the TX signal. The spectrum was monitored to insure no detectable non-linearity increase
due to temperature variation. The EUT features temperature gain stabilization control circuitry.

Illustration 58: Frequency vs. Temperature Test setup.

Spectrum Analyzer Span and RBW settings were adjusted to capture <10Hz (0.01ppm) frequency
deviation.

The Signal Generator was set to output 1643.5MHz carrier signal at all temperatures and supply
voltages.



Illustration 59: Carrier frequency at -55 °C.

Illustration 62: Carrier frequency at 25 °C.

Illustration 60: Carrier frequency at 0 °C.

Illustration 61: Carrier frequency at 85 °C.

Temperature (°C) Deviation (ppm) Result
-55 <0.01 Pass
0 <0.01 Pass
25 <0.01 Pass
85 <0.01 Pass




The voltage variation was tested at room temperature (25 °C) with power supply varied from 16V to
40V. Spectrum Analyzer Span and RBW settings were adjusted to capture <10Hz (0.01ppm) frequency
deviation. The Signal Generator was set to output 1643.5MHz carrier signal at all temperatures and
supply voltages.

Illustration 63: Carrier frequency: 16V power Illustration 64: Carrier frequency: 28V power
supply. supply.

Illustration 65: Carrier frequency: 40V power

supply.

Supply Voltage (V) Deviation (ppm) Result
16 <0.01 Pass
28 <0.01 Pass
40 <0.01 Pass




Appendix A

AT1595-13 Attenuation

Illustration 66: 10MHz - 1026.5MHz Illustration 67: 1526.5MHz - 1559.0MHz

Ilustration 69: 1559.0MHz — 1585.0MHz Illustration 68: 1585.0MHz — 1605.0MHz



Illustration 71: 1605.0MHz — 1614.0MHz Illustration 70: 1614.0MHz - 1625.5MHz

Illustration 73: 1735.0MHz — 1800.0MHz Illustration 72: 1800.0MHz - 18000MHz



Appendix B

List Of Equipment
Equipment MODEL ASSET NUMBER SERIAL CALIBRATION
NUMBER DUE
POWER SUPPLY 72-7660 AT1867 G121002267 10/28/2016
SPECTRUM FSVR40 AT2121 1311.0006K40- 10/28/2015
ANALYZER 100910-DT
SIGNAL SMBV100A AT2120 1407.6004K02- 10/28/2015
GENERATOR 256548-BF
HORN SAS-571 AT2022 1464 8/18/2016
ANTENNA
30dB VAT-30+ NA NA Calibrated at test
ATTENUATOR time
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