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Transmitter Conducted Emissions Masks (continued)

Results: 10 MHz / SF256 / Horizontal

Ref Offset43 dB
Ref 39.01 dBm

Center 13.75000 GHz
#Res BW 4.3 kHz

2 4 File <P GTURE PNG> saved

SENSEAN™ ATGNATO |

Avg Type: RMS
O:Fast s Trigi FresRun AvglHold: 1001100
:Low Atten: 8 dB

#VBW 13 kHz*

BN Agient Spectrum Al

RL F 0C
Ref Value 39.31 dBm

PASS

Ref Dffset 43 dB
Ref 39.31 dBm

Center 14.12500 GHz
#Res BIW 4.3 kHz

AIGNAUTO |
Avg Type: RMS
PNQ: Fast +»+ Trig: FreeRun Avg|Hold: 100100
IFGinLow Atten: 8 dB

HVBW 13 kHz* Sweep 3.336 § (24000 pts)

Bottom Channel

B Agii=it Speciium Anayzer - Swept SA

Ref Offset43 dB
Ref 39.49 dBm

Center 14.50000 GHz
#Res BW 4.3 kHz

S AT |

Avg Type: RMS
Tost +»- Trigi FresRun AvglHold: 1001100
:Low Atten: 8 dB

#VEW 13 kHz*

Top Channel

Middle Channel

Page 90 of 129

UL VS LTD



TEST REPORT SERIAL NO: UL-RPT-RP11025775JD01A

VERSION 3.0 ISSUE DATE: 27 JANUARY 2016

Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF128 / Vertical
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF128 / Horizontal
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF64 / Vertical
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF64 / Horizontal
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF32 / Vertical
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF32 / Horizontal
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF16 / Vertical
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Transmitter Conducted Emissions Masks (continued)
Results: 10 MHz / SF16 / Horizontal
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Transmitter Conducted Emissions Masks (continued)

Test Equipment Used:

ﬁzset Instrument Manufacturer Type No. Serial No. Date Calibration Due I?\?(Ie.rval

' (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 Not stated 23 Apr 2016 12
A2526 | Attenuator AtlanTecRF AN18W5-20 | 832828#1 Calibrated before use -
A2523 | Attenuator AtlanTecRF AN18W5-10 | 832827#1 Calibrated before use -
A2524 | Attenuator AtlanTecRF AN18W5-10 | 832827#2 Calibrated before use -
C1363 | Coax Cable E?;%’jgi;gxer FA147A 68088-01 Calibrated before use -
M1832 | Spectrum Analyser | Agilent N9010A MY53470303 | 26 Mar 2016 24
G085 Signal Generator Hewlett Packard | 83650L 3614A00104 | 11 Nov 2016 24
M1145 | Power Meter Hewlett Packard | 437B 3737U26557 | 11 Aug 2016 12
M1592 | Power Sensor Hewlett Packard | 8487A 3318A02094 | 22 Sep 2016 12
A2554 | Terminator Micronde R404610 Not stated Calibrated before use -
A2555 | Terminator Micronde R404610 Not stated Calibrated before use -
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5.2.4. Transmitter Conducted Emissions (Out of Band)

Test Summary:

Test Engineer: Ben Mercer Test Dates: 11 December 2015 &
15 December 2015

Test Sample Serial Numbers: 311510061 & 3115155009

FCC Reference: Parts 25.202(f) & 2.1051

Test Method Used: FCC KDB 971168 Section 6

Frequency Range: 30 MHz to 74 GHz

Environmental Conditions:

Temperature (°C): 241025
Relative Humidity (%): 4310 45
Note(s):

1. Measurements were performed with the EUT transmitting at maximum power on middle channel,
horizontally polarised and using spreading factor 128, as this combination was found to be the worst
case during power spectral density tests where all channels and modulation types were observed.

2. Part 25.202(f) specifies emissions limitations in a 4 kHz bandwidth. The closest selectable resolution
bandwidth of 4.3 kHz was set, and video bandwidth was set to 13 kHz.

3. Pre-scans were performed in 2 GHz steps with fewer than the 2 measurement points per RBW required
by KDB 971168, using a peak detector to reduce measurement duration. Any emissions observed were
measured using an RMS detector and at least 2 measurement points per RBW, with trace averaging
over 100 traces. An Inquiry was made to the FCC and the response confirmed this method is
acceptable.

4. The spectrum analyser was connected to the antenna port on the EUT using suitable attenuation and
coaxial cable or waveguide. A reference level offset was entered on the spectrum analyser to
compensate for the loss of the attenuator and coaxial cable or waveguide.

5. The customer provided an OMT to adapt the circular waveguide flange at the antenna port to rectangular
flanges to enable conducted measurements. The customer stated the worst case loss of the OMT as 0.5
dB. This loss was included in the reference level offset entered on the spectrum analyser.

6. All spurious emissions detected were investigated and found to be greater than 20 dB below the limit.
The highest emission level is reported in the table below.

Test setup:

Power Supply EUT

RF Attenuator P»| Spectrum Analyser

Y
Y

Laptop PC
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Transmitter Conducted Emissions (Out of Band) (continued)

Results:
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Transmitter Conducted Emissions (Out of Band) (continued)
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Transmitter Conducted Emissions (Out of Band) (continued)
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Transmitter Conducted Emissions (Out of Band) (continued)
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Transmitter Conducted Emissions (Out of Band) (continued)
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BN Agient Spectrum Arclyzer - 11025775 o [&- ] BN Agient Spectram Aralyzer - 11025775
RL [ ¥ [5t0 oc| [ SENSENT] [ auGNATO | 23213PMCec12. 205 RL [ R[50 oC | [ SENSEINT] [ ALGN AUTO 12:45 5
| Avg Type: Log-Pwr A 2345 5 | Avg Type:LogPwr e[ 2345 €
st~ 11g: FreeRun Avg|Hold: 14 TIPE V¥ Fest > Trg: FreeRun AvglHold: 14 VP MY
Fehtow | Aten 568 verl? ANNAN Fanion At 53 KN
Mkr1 32.968 GHz Mkr1 35.838 GHz
Ref Dffset 185 dB Ref Dffset 18.7 dB
10 6eidis  Ref 0.00 dBm -69.117 dBm) [hogerds_Rer 0.00 dem -67.102 dBm|
Log Log
- T - T30056n)
2 2
a: a:
£ £
62 62 1
’1 ’ 2
= E 7 RO R it thepid Ildaed, Lokragshhselils oy
[l R T T s T e ) Twiheaa ] TRy YRSy M i ¥ f
6: 6:
o o
Start 32.000 GHz Stop 34.000 GHz Start 34.000 GHz Stop 36.000 GHz|
Res BW 4.3 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)| Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)

B
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Transmitter Conducted Emissions (Out of Band) (continued)

o[ s

gient Spectrarn Arayzer - L1075
RL__ | R[50 DC|

[ SENSENT] [ auGNATO | 237:15PMCec 12, 205 [ SENSEINT] [ ALGN AUTO 02:40: ¢ 11, 2015
| Avg Type: Log-Pwr A 2345 5 | Avg Type:LogPwr e[ 7345
st~ 11g: FreeRun Avg|Hold: 14 TIPE V¥ Fest > Trg: FreeRun AvglHold: 14 TYPE[ AR
Foow Atten: 6 0B verlP NNNKN Feanion Atten: §.d5 oerlP NNNAN
Mkr1 36.412 GHz Mkr1 39.000 GHz
Ref Dffset 20.2dB Ref Dffset 23.2dB
fogeias_Ref 0.00 dBm -64.886 dBm) [fiogeran_rervoooem -60.073 dBm|
- T - T30056n)
2 2
a: a:
£ £
1
8 1 L
. - YT IO SN 1 e T TR [T T A S L P Al
v (kS P TR B h . sl W
; o TR TSy . Y|P o i .:'.:’hu ) g Mt araanflo -
6: 6:
o o
Start 36.000 GHz Stop 38.000 GHz Start 33.000 GHz $Stop 40.000 GHz|
Res BW 4.3 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)| Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
(= 1055775
R C [ SasENT] | S| 08:18:39 AY Dec 15, 2015 EXTMLER OREC [ SEnsENT] [ AlGN4UT0
Marker 140.176000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 142.400000000000 GHz Avg Type: Log-Pwr
FRGFast - Trig: FreeRun Avg|Hold: 111 VRE 1 A PNGFast >~ Trig: FreeRun AvglHold: 111
Feinloy At 68 oeTP NNNEN Feamlow At 65
Mkr1 40.176 GHz Mkr1 42.400 GHz
Ref Dffset 127 dB Ref Dffset 127 dB
fogekas_Ref 0.00 dBm -76.349 dBm fogekas_Rel .00 dBm -77.226 dBm
- T - 30056
2 2
a: a:
£ £
62 62
I Jf 7 )1
.- b e bl A bt Al s el e Ji J " s u.‘ﬂ‘ 8 |m"".“J A Ao e bl b g ased .
o o
Start 40.000 GHz Stop 42,000 GHz Start 42.000 GHz Stop 44.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
iz sTTUs iz s
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Transmitter Conducted Emissions (Out of Band) (continued)

Spectrum Ar [EBE= nt Spectrurm Aralyzes - 110 B
EXT M. C [ SasENT] | S| 08:27:13AY Dec 15, 2015 EXTMLER OREC [ SEnsENT] [ ALGNAUTO 08:48:36 AMDec 15, 2015
[Marker 144.346000000000 GHz § Avg Type: Log-Pur TRACEL 2345 [Marker 146.494000000000 GHz Avg Type: Log-Pwr TRCEIL2345 €
NG Tast — T FreeRun AvgHold: 111 VPE I/ e PG Rest > Trg: FreeRun AvglHold: 111 TIPS
IFGeinLow Atten: 5B oeTP NNNEN IFGainLow Atten: §.d5 oerlP NNNAN
Mkr1 44,346 GHz Mkr1 46.494 GHz
Ref Dffset 127 dB Ref Dffset 127 dB
fogekas_Ref 0.00 dBm -71.635 dBm fogekas_Rel .00 dBm -78.210 dBm
- 0] - T
Eas Eas
3 3
£ £
6 6
s ] i .
.7 Mskfapmend ut‘ VT RS M .- Wj o ot I.‘t L - , '””Er
o o
Start 44,000 GHz Stop 46.000 GHz Start 46,000 GHz Stop 48.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.3 5 (1001 pts)
= sTaTU = s
(= 1055775
3 C [ SENSENT] [ auGNATO | 08:57:26 AV Jec 15, 2015 EXT NLER. CORIEC [ SENSEINT] [ ALGNAUTO
[Marker 148.670000000000 GHz § Avg Type: Log-Pur TRACEL 2345 [Marker 151.250000000000 GHz Avg Type: Log-Pwr
NG Tast — T FreeRun AvgHold: 111 VPE I/ e PG Rest > Trg: FreeRun AvglHold: 111
Feinloy At 68 oeTP NNNEN Feamlow At 65
Mkr1 48.670 GHz Mkr1 51.250 GHz
Ref Dffset 127 dB Ref Dffset 14.7 dB
fogekas_Ref 0.00 dBm -78.676 dBm fogeias_Rel 000 dBm -65.730 dBm
- 0] - T
Eas Eas
3 3
£ £
6 6 1
s ’1 o
e
2. Pt % v & el o ettt =
o o
Start 48,000 GHz Stop 50.000 GHz Start 50,000 GHz Stop 52,000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.3 5 (1001 pts)
= sTaTU = s
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Transmitter Conducted Emissions (Out of Band) (continued)

Spectrum Ar [EBE= nt Spectrurm Aralyzes - 110 B
EXT I C [ SENSENT] ALIGNAUTO | 00:17:27 AV e 15, 2015 EXT NLER. CORIEC [ SENSEINT] [ ALGN AUTO 09:21:17 8MDec 15,2015
Marker 153.052000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 155.714000000000 GHz Avg Type: Log-Pwr TRCEIL2345 €
FRGFast - Trig: FreeRun Avg|Hold: 111 VRE 1 A PNGFast >~ Trig: FreeRun AvglHold: 111 TYPE Y
IFGeinLow Atten: 5B oeTP NNNEN IFGainLow Atten: §.d5 oerlP NNNAN
Mkr1 §3.052 GHz Mkr1 55.714 GHz
Ref Dffset 14.7 dB Ref Dffset 14.7 dB
fogekis_Ref .00 dBm -65.632 dBm fogeias_Rel 000 dBm -65.608 dBm
- T - 30056
2 2
a: a:
£ £
62 1 62 1
REVES PRI ) , A\ - " - i 5 " * -
- W it Laishl haaad i i i -l ey d Wik
6: 6:
o o
Start 52.000 GHz Stop $4.000 GHz Start 54.000 GHz Stop $6.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
iz sTTUs iz s
(= 1055775
R C [ SasENT] AIGYAUTO [ 09:25:28 A Dec 15, 2015 EXTMLER OREC [ SEnsENT] [ AlGN4UT0
Marker 156.500000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 158.532000000000 GHz Avg Type: Log-Pwr
FRGFast - Trig: FreeRun Avg|Hold: 111 VRE 1 A PNGFast >~ Trig: FreeRun AvglHold: 111
Feinloy At 68 oeTP NNNEN Feamlow At 65
Mkr1 §6.500 GHz Mkr1 58.532 GHz
Ref Dffset 14.7 dB Ref Dffset 14.7 dB
(g _Ref 000 dBm -54.898 dBm fogmdy_Rer 000 dB -65.494 dBm
- T - 30056
2 2
a: a:
£ £
5 ’1 5
£ J‘l £ ’1
.- s " ' : " " N n*: o . bosi -y TIRY P e ’ Mm,:*
6: 6:
o o
Start 56.000 GHz Stop $8.000 GHz Start 53.000 GHz Stop 60.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
iz sTTUs iz s
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Transmitter Conducted Emissions (Out of Band) (continued)

Spectrum Ar [EBE= nt Spectrurm Aralyzes - 110 B
EXT M. C [ SasENT] | S| 09:50:22 AY Jec 15, 2015 EXTMLER OREC [ SEnsENT] [ ALGNAUTO 09:54:27 AMDec 15,2015
Marker 1 60.504000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 1 63.808000000000 GHz Avg Type: Log-Pwr TRCEIL2345 €
FRGFast - Trig: FreeRun Avg|Hold: 111 P /B PG Rest > Trg: FreeRun AvglHold: 111 TYPE Y
IFGeinLow Atten: 5B oeTP SNNKN IFGainLow Atten: §.d5 oerlP SHNAN
Mkr1 60.504 GHz Mkr1 63.808 GHz
Ref Dffset 14.7 dB Ref Dffset 14.7 dB
(g _Ref 000 dBm -66.316 dBm fogmdy_Rer 000 dB -66.244 dBm
1= 13,30 | 1= 13,00 cBn
2 2
a: a:
AT AT
62 4 62 |
$ y .
- b Al b et g iyt oihobpbatd - y ! A At e b ag
6: 6:
o o
Start 60.000 GHz Stop 62,000 GHz Start 62.000 GHz Stop 64.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
= sTaTU = s
(= 1055775
R C [ SasENT] AIGYAUTO [ 09:58:40 A Dec 15, 2015 EXTMLER OREC [ SEnsENT] [ AlGN4UT0
Marker 164.680000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 1 66.886000000000 GHz Avg Type: Log-Pwr
FRGFast - Trig: FreeRun Avg|Hold: 111 P /B PG Rest > Trg: FreeRun AvglHold: 111
Feinloy At 68 oeTP SNNKN Feamlow At 65
Mkr1 64,680 GHz Mkr1 66.886 GHz
Ref Dffset 14.7 dB Ref Dffset 14.7 dB
fogekis_Ref .00 dBm -66.262 dBm fogeias_Rel 000 dBm -65.424 dBm
1= 13,30 | 1= 13,00 cBn
2 2
a: a:
AT AT
62 62 1
1
y . ' -
R I VURRY WA ey I m Ao ' " I e N o A s e i
6: 6:
o o
Start §4.000 GHz Stop 66.000 GHz Start 66.000 GHz Stop 68.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
= sTaTU = s
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Transmitter Conducted Emissions (Out of Band) (continued)

R
[Marker 172.736000000000 GHz )
PNO:Fast —  11ig: FreeRun

Avg Type: Log-Pur

TRACET2345 0

AvglHold: 14 1P
IFGein:Low Atten: 6 dB TP SNNNN
Mkr1 72,736 GHz
Ref Offset 147 dB
b gBldiv Ref 0.00 dBm -65.168 dBm
= 13.20 dv
b
32
AT
62 1
. - Aberde r,.“ oy IRPTIV Y oreiesebyorat
B2
e
Start 72.000 GHz Stop 74.000 GHz
#Res BIW 4.3 kHz #VBW 13 kHz Sweep 103.3 5 (1001 pts)
i smaus

Spectrum Ar [EBE= nt Spectrurm Aralyzes - 110 B
EXT M. C [ SasENT] | S| 10:06:30 AY Dec 15, 2015 EXTMLER OREC [ SEnsENT] [ ALGNAUTO ~0:10:42 AMDec 15,2015
Marker 169.866000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 170.504000000000 GHz Avg Type: Log-Pwr TRCEIL2345 €
RO Fost —-  Trig: FreeRun AvgHold: 111 PE e PNOTss > Trig: FreeRun AvglHold: 14 TP
IFGeinLow Atten: 5B oeTP SNNKN IFGainLow Atten: §.d5 oerlP SHNAN
Mkr1 69.866 GHz Mkr1 70.504 GHz
Ref Dffset 14.7 dB Ref Dffset 14.7 dB
fogekis_Ref .00 dBm -65.080 dBm fogeias_Rel 000 dBm -65.284 dBm
- T - 30056
2 2
a: a:
£ £
62 1— 62 1
[ 4 pg
Akl At Asionlbsindnodk A e PP ) " " A e Lt
- ¥ rstin) i ¥ W f vl - sttty i iy i ) Vb
6: 6:
o o
Start §8.000 GHz Stop 70.000 GHz Start 70.000 GHz Stop 72,000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) [#Res BW 4.9 kHz #VBW 13 kHz Sweep 103.3 s (1001 pts)
iz sTTUs iz s
[EHES
C [ SENSENT] ALIGN AUTO 10:14:37 AV e 15, 2015
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Transmitter Conducted Emissions (continued)
Test Equipment Used:

ﬁzset Instrument Manufacturer Type No. Serial No. Date Calibration Due I?\?(Ie.rval
' (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 Not stated 23 Apr 2016 12
A2526 | Attenuator AtlanTecRF AN18W5-20 | 83282841 Calibrated before use -
A2523 | Attenuator AtlanTecRF AN18W5-10 | 832827#1 Calibrated before use -
C1363 | Coax Cable E?;i’jgiger FA147A 68088-01 Calibrated before use -
M1832 | Spectrum Analyser | Agilent N9010A MY53470303 | 26 Mar 2016 24
G085 Signal Generator Hewlett Packard | 83650L 3614A00104 | 11 Nov 2016 24
M1145 | Power Meter Hewlett Packard 437B 3737U26557 | 11 Aug 2016 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 | 22 Sep 2016 12
A1003 | Waveguide Taper Flann 17000-18 Not stated Calibrated before use -
A1004 | Waveguide Taper Flann 17000-18 Not stated Calibrated before use -
A397 Waveguide Taper Flann 18000-20 Not stated Calibrated before use -
A1447 | Waveguide Taper Flann 18000-20 Not stated Calibrated before use -
A1752 | Waveguide Taper Flann 20000-22 Not stated Calibrated before use -
A499 Waveguide Taper Flann 20000-22 Not stated Calibrated before use -
A1756 | Waveguide Taper Flann 22000-24 Not stated Calibrated before use -
A1180 | Waveguide Taper Flann 22000-24 Not stated Calibrated before use -
A2060 | Waveguide Adapter | Flann 20094-SF40 | 196550 Calibrated before use -
A2061 | Waveguide Adapter | Flann 20094-SF40 | 196551 Calibrated before use -
A1869 | Waveguide Adapter | Quasar 0022/;\5:2':(384 Not stated Calibrated before use -
A1873 | Waveguide Adapter | Quasar (?ZFQQ?:ZPQM Not stated Calibrated before use -
A2152 | Waveguide Adapter | Flann 24093-VF50 | 204933 Calibrated before use -
A2153 | Waveguide Adapter | Flann 24093-VF50 | 204934 Calibrated before use -
A414 | praveguide Quasar o | sot07:2 Calibrated before use .
A2158 | Waveguide Taper Flann 24000-25 204918 Calibrated before use -
A2157 | Waveguide Taper Flann 24000-25 204263 Calibrated before use -
M197 Harmonic Mixer Hewlett Packard 11970U 2332A00782 | 30 Sep 2017 36
M194 Harmonic Mixer Hewlett Packard 11970V 2521A01005 | 23 Apr 2017 36
A2343 | Diplexer Farran DIP-1-0001 FTL 3098B Calibration not req -
G094 Source Module Hewlett Packard | 83557A 2948A00475 | Calibrated before use -
M291 Power Sensor Hewlett Packard | V8486A US39010039 | 30 Oct 2016 24
M281 | Power Meter Hewlett Packard | E4418A GBITIT0210 | 57 yan 2016 12
A2554 | Terminator Micronde R404610 Not stated Calibrated before use -
A2555 | Terminator Micronde R404610 Not stated Calibrated before use -
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5.2.5. Transmitter Radiated Emissions

Test Summary:

Test Engineers: David Doyle & Test Dates: 10 December 2015 to
Ben Mercer 17 December 2015

Test Sample Serial Numbers: 311510061 & 3115155009

FCC Reference: Parts 25.202(f) & 2.1053

Test Method Used: FCC KDB 971168 Section 7 and

ANSI C63.10 Sections 6.3, 6.5, 6.6, 9.8, 9.9 & 9.12

Frequency Range: 30 MHz to 74 GHz

Environmental Conditions:

Temperature (°C): 24 10 26
Relative Humidity (%): 3810 40
Note(s):

1.

Measurements were performed with the EUT transmitting at maximum power on middle channel,
horizontally polarised and using spreading factor 128, as this combination was found to be the worst
case during power spectral density tests where all channels and modulation types were observed.

The antenna port was terminated with a suitable 50 Q load during the tests.

Part 25.202(f) specifies emissions limitations in a 4 kHz bandwidth. For measurements below 26.5 GHz,
the closest selectable resolution bandwidth of 5 kHz was set, and video bandwidth was set to 20 kHz.
For measurements above 26.5 GHz, the closest selectable resolution bandwidth of 4.3 kHz was set, and
video bandwidth was set to 13 kHz.

Pre-scans were performed in a maximum of 3 GHz steps with fewer than the 2 measurement points per
RBW required by KDB 971168, using a peak detector to reduce measurement duration. Any emissions
observed were measured using an RMS detector and at least 2 measurement points per RBW, with
trace averaging over 100 traces. An Inquiry was made to the FCC and the response confirmed this
method is acceptable.

The emission identified by marker 1 on the 12.75 to 15 GHz plot is the EUT fundamental.

All spurious emissions detected were investigated and found to be greater than 20 dB below the limit.
The highest emission level is reported in the table below.

Page 112 of 129 UL VSLTD




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP11025775JD01A

ISSUE DATE: 27 JANUARY 2016

Transmitter Radiated Emissions (continued)
Test setup:

Single Phase AC
Supply
A
Measurement o - . .
EUT —> Antenna »| RF Attenuator > Amplifier Test Receiver
A
Laptop PC
Semi-anechoic Chamber
Single Phase AC
Supply
Measurement RF Attenuator
EUT —> A > and/or > Amplifier Test Receiver
ntenna .
RF Filter
A
Laptop PC
Anechoic Chamber
ULVSLTD Page 113 of 129




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP11025775JD01A

ISSUE DATE: 27 JANUARY 2016

Transmitter Radiated Emissions (continued)

Results:

Frequency
(MHz)

Emission Level
(dBm)

Limit
(dBm)

Margin Result

(dBm)

399.975

-33.2

-13.0

20.2 Complied

Marker 1 [T1] RBW kH RF Att 0 dB @
Ref Lvl - VBW 20 kHz
0 dBn W 8 s Unit dBm el & At i
15.9 [B offspt vl
10
V|11l
&= |
V3|71
AZINESS!
-4
4
69 I ghah bbb
| bt
A 4 pbdedt
A VY1 LR
. L [ 1 A
-100
start 1 Ghe 300 Miiz/ Stop 4 GHz
sta 0 MHz MHz / Stop 1 GHz .
11025775
Title: 11025 Dat 10.DEC.2015 06:48:40
Date: 11.DEC.201 07:09:34
® Rew 5 ki ® Rew 5 ki
Ref 0 dsm s at ke a a5 swr
—-10 10
L |
Ak m I n
I AW
N \ TN
100
ta GHz iz b 6 Giiz 1 0 i op & G
04
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Transmitter Radiated Emissions (continued)

@ ® Rew 5 ki
Ref 0 dsm 0 Ref 0 amm s
10 10
L L
v L A
Fr A by (o o v D7 s IRy A LR
100
Gz e o 10.25 o tart 10.25 o o op 12.75 Gz
11025775 110:
bate: 10.08c.2015 08:05:14 bate: 10.0EC.2015 08:27:00
@ @ Rew 5 ki
Ref 0 dsm 0 Ref 0 amm s
10
L
- s
el A T LT, MWM i uerpadrh el o M"VMWW APy
100
12.75 oz e op 15 oa Cart 15 o o oo 16 o
11025775
bate: 10.08c.2015 09:15:10 bate: 10.DEC.2015 09:31:14

ULVSLTD

Page 115 of 129



TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP11025775JD01A

ISSUE DATE: 27 JANUARY 2016

Transmitter Radiated Emissions (continued)

@ RBw 5 kiz ® khiz
v
Ref 0 amm 0 a ST 80 Rt 0 dsm a8
10 10
L =3 |
L V\WMAWWMW“J’MW ) AT NIV PSRN VY IV A e o E et
100
16 o 200 iz o oz 0 s op 22
11025775 110:
bate: 10.06c.2015 10502 bate: 10.DEC.2015 10353
2 2
Ref 0 amm 0 as Rt 0 dsm a8
10
| L
e - T
it P e e [ RS e v [ T
100
22 on 200 iz cart 24 GH 0 s op
110:
Dat: 17.DEC.2015 08:17:24
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Transmitter Radiated Emissions (continued)

[EBE= (BB Agiznt Specirum Anayzer - 11025775 BT
¥ RREC [ senseon] | S| 12.05:32 PMCec 10, 2(:5 RL RE 50Q DC | CORREC | [ SENSEIN [ atwamo [ 5
Marker 126.647000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 1 28.252000000000 GHz Avg Type: Log-Pwr TRCEL2345 €
FWGFast - Trig: FreeRun Avg|Hold: 111 VRE 1 A PiGFast ~»  Trig: FreeRun AvglHold: 111 TYPE
Woenlow  Aten: 10d3 oerlP NNHKR Foainlow  Aten: 1008 oerP HRNAN
Mkr1 26.647 0 GHz Mkr1 28.252 GHz
fogekas_Ref .00 dBm -80.998 dBm {ogai_Ref 000 dBm -76.167 dBm
- T . 30056
2
a:
£
62 600
7 7 |
1
6: - [
ORI i | N Bty ' ’ b o oo il oA B s i
o
Start 26.5000 GHz Stop 28.0000 GHz Start 28.000 GHz Stop 30.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 77495 (1001 pts) #Res BW 4.3 kHz VBN 13 kHz Sweep 103.3 s (1001 pts)
iz sTTUs vsa sTns
jient Spectram Arelyzer - 1025775 [EBE= B Agilent Specirum Anayzer - 1025775
RL__ | ¥ [500 OC| [ SasENT] | S| 1248:44 PMCec 10, 2(:5 RL_ [ ®F 502 DC | [ SENSEIN [ atwamo [
] § Avg Type: Log-Pur TRACELL 2345 B Marker 1 32.814000000000 GHz Avg Type: Log-Par
FWGFast - Trig: FreeRun Avg|Hold: 111 VRE 1 A Fast - Trig: FrecRun AvglHold: 111
IFGeinLow Atten: 10dB verlP NNNKN cLow Atten: 10¢B
Mkr1 31.782 GHz Mkr1 32,814 GHz
fogekas_Ref .00 dBm -72.165 dBm {ogai_Ref 000 dBm -82.502 dBm
- T . 30056
2
a:
£
62 600
. 1 ;
6: !
ineririathh o I b o v ) sttt A e i ! Hiippd TR REE TRV AT Y
o
Start 30.000 GHz Stop 32.000 GHz Start 32.000 GHz Stop 34.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) #Res BW 4.3 kHz VBN 13 kHz Sweep 103.3 s (1001 pts)
oEd STATUS) vss | d)Alignment Commpleted STATLS
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Transmitter Radiated Emissions (continued)

jient Spectram Arelyzer - 1025775 [EBE= B Agilent Specirum Anayzer - 1025775 BT
RL_ [ ¥ [5t0 Dc [ SasENT] | S| C2:08:22 PMCec 10, 2(:5 RL__[ RF_[500 DC | | [ SENSEIN [ atwamo [
] Avg Type: Log-Pur TACE 2345 5 ] Avg Type: LogrPwr 2345€
ot~ Trig: FreeRun AvgHold: 111 IPE TTast >~ Trig:FreeRun AvglHold: 111 I
Fentow | Aten 103 verlP ANNAN Feanion . ten 1058 oerl? NNAAN
Mkr1 35.436 GHz Mkr1 36.140 GHz
fogekas_Ref .00 dBm -80.843 dBm {ogai_Ref 000 dBm -80.929 dBm
1= 13,30 | 1 13,00 cBn
E
Iz
AT
61 0
1 1
a ¢ ()
I O T AW [P ) Lt i, oo | b b bt T et A
e il
Start 34.000 GHz Stop 36.000 GHz Start 36.000 GHz Stop 38.000 GHz
#Res BIW 4.3 kHz #VBW 13 kHz Sweep 103.3 5 (1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 10335 (1001 pts)
s sTaus uss; stas
jient Spectram Arelyzer - 1025775 [EBE= B Agilent Specirum Anayzer - 1025775 BT
RL__ | ¥ [500 OC| [ SasENT] ALIGY AUTO (2:25:24 PMCec 10, (5 RL EXT MDER CORREC_| [ SENSEIN ATGH AUTO £1:45:31 AMDec 13,2015
] § Avg Type: Log-Pur TRACELL 2345 B Marker 140.678000000000 GHz Avg Type: Log-Par TR 5
RO Fost —-  Trig: FreeRun AvgHold: 111 PE s Fast GO TroiFreeRun AvglHold:>114 TIPS
IFGinLow Atten: 10dB verlP NNNKN vl Atten: 6 dB oerlP NNAAN
Mkr1 39.078 GHz Mkr1 40.678 GHz
Ref Offset 36.3 1B
fogekas_Ref .00 dBm -79.427 dBm {ogsi_Ref 000 dBm -52.490 dBm
1= 13,30 | 1 13,00 cBn
E
Iz
AT
5 ¢
[Re— yomA ‘J‘.‘ bl FTRPLYRYN S FRONE L "mw:;
61 600
.1
EZZ,M,M,TN Al T TRV RS Tctrohoehleh e ¥kt Jo
e
Start 38000 GHz Stop 40.000 GHz Start 40.000 GHz Stop 42.000 GHz
#Res BIW 4.3 kHz #VBW 13 kHz Sweep 103.3 5 (1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 10335 (1001 pts)
s sTaus uss; stas
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Transmitter Radiated Emissions (continued)

1025775 [EBE= B Agilent Specirum Anayzer - 1025775
EXT MK RREC [ SasENT] [ auGNATO | CL18:15PMec15. 205 RL EXT MDER CORREC [ SENSEIN™ [ ATNAUTO | 122520 5
[Marker 143.398000000000 GHz § Avg Type: Log-Pwr TRACELL 2345 § Marker 144.414000000000 GHz Avg Type: Log-Pwr 2345¢
TG 0 THig:FreeRun AvgHold:>11 PE s FGTast ) T FreeRun AvglHold:>114 I
IFGeinLow Atten: 5B oeTP NNNEN FGainiLow Atten: 6 dB oerlP NNNAN
Mkr1 43.398 GHz Mkr1 44.414 GHz
Ref OFset 36.3dB Ref Offset 36.3 1B
fogekas_Ref 0.00 dBm -52.760 dBm {ogsi_Ref 000 dBm -52.754 dBm
1= 13,30 | 1 13,00 cBn
b
32
AT
= 1 1
B T PE;
el Hiashd g At \ gl AdrtSapbefbde Aoy Ry W L% LV L O ST - it SR PP
- 0
B2
e
Start 42.000 GHz Stop 44.000 GHz Start 44.000 GHz Stop 46.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) #Res BW 4.3 kHz VBN 13 kHz Sweep 103.3 s (1001 pts)
s sTaus uss; stas
o [& s B Agilent Specirum Anayzer - 1025775
C REEC T SasecnT] [ aovam | ORI MCects 28 RL_ [ BT ADER COREC_] T seuseai [ aznamo ]
Marker 147.266000000000 GHz iy Avg Type: Log-Pur TRACE[ 2345 5 Marker 148.172000000000 GHz Avg Type: Log-Pnr e
ROt G Thg: FreeRun AvgHold:>11 v Fast GO TroiFreeRun AvglHold:>14 R
IFGeinLow Atten: 568 oerfP NNNRA vl Atten: 6 dB o
Mkr1 47.266 GHz Mkr1 48.172 GHz
Ref OFset 36.3dB Ref Offset 36.3 1B
fogekas_Ref 0.00 dBm -53.326 dBm {ogsi_Ref 000 dBm -53.557 dBm
1= 13,30 | 1 13,00 cBn
b
32
AT
5 Y 500
A {lgno ol IRWEATY R TR v;L_uw‘wVYt- Mgl ol g _WLSE-AA Ay . 1 sl p‘u.‘.r" - e W YT TP u..uupi.n
B2 500
B2
e
Start 46.000 GHz Stop 48.000 GHz Start 48.000 GHz Stop $0.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s (1001 pts) #Res BW 4.3 kHz VBN 13 kHz Sweep 103.3 s (1001 pts)
s sTaus uss; stas
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Transmitter Radiated Emissions (continued)

1025775 [EBE= (BB Agiznt Specirum Anayzer - 11025775 BT
EXT MK RREC [ SasENT] ALIGN AUTO 2:34:53 PMCe 15. 205 RL EXT MDER CORREC | [ SENSEIN™ [ ATNAUTO | 5
[Marker 151.092000000000 GHz . Avg Type:Log-Pur TRACE[L 2345 5 Marker 152.672000000000 GHz Avg Type: Log-Pwr TRCEL2345 €
ROt G Thg: FreeRun Avg Hold:>14 VPE I/ e PiGiFas o Trig:FreeRun AvglHold:>14 TIPS
IFGeinLow Atten: 5B oeTP NNNEN FGainiLow Atten: 6 dB oerlP NNNAN
Mkr1 §1.092 GHz Mkr1 52,672 GHz
Ref Dfset 38.3dB Ref Offset36.3 dB
fogekas_Ref 0.00 dBm -52.286 dBm {ogsi_Ref 000 dBm -52.277 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
AT
5 I\ Iy
A & J' [E
o vl I, ’ il s Mo o e A‘.JV A el hrshyrvil TR TP TLYWPRTPVL N PP R g R AT
6 600
o
o
Start 50,000 GHz Stop 52000 GHz Start 52,000 GHz Stop 54.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
[EBE= Ansiyzer - 11025775
L RREC [ SasENT] [ auGNATO | C145:22PMCec 15. 205 RL EXT MDER CORREC | [ SENSEIN™ [ ATNAUTO |
[Marker 155.390000000000 GHz . Avg Type:Log-Pur TRACE[L 2345 5 Marker 156.150000000000 GHz Avg Type: Log-Pwr
ROt G Thg: FreeRun Avg Hold:>14 VPE I/ e PiGiFas o Trig:FreeRun AvglHold:>14
FGeiniow © Atten:5cB oeTP NNNEN Foanlon * Aten:6dB
Mkr1 §5.390 GHz Mkr1 56.150 GHz
Ref Dfset 38.3dB Ref Offset36.3 dB
fogekas_Ref 0.00 dBm -52.235 dBm {ogsi_Ref 000 dBm -52.483 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
AT
1 N
B w M 2
gy .L_‘l I Y Wl JPI—L R lV'LWr“ vl e II. I llull ! Ak, II " 1‘ r Lk, 4 ‘n‘ i Il lnwmA Ilw"vl'i‘ Al "\Iuv Wik Lk I 'Alu ol
- 600
o
o
Start 54.000 GHz Stop 56000 GHz Start 56.000 GHz Stop 58.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
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Transmitter Radiated Emissions (continued)

1025775 [E=E= Anaiyzes - 11025775 R
EXT MK RREC [ SasENT] ALIGN AUTO 20313 PMCec15. 205 RL EXT MDER CORREC | [ SENSEIN™ ATEN AUTO 1:02:46 AMDec L
[Marker 158.126000000000 GHz . Avg Type:Log-Pur TRACE[L 2345 5 Marker 160.110000000000 GHz Avg Type: Log-Pwr TRCEL2345 €
ROt G Thg: FreeRun Avg Hold:>14 VPE I/ e PiGiFas o Trig:FreeRun AvglHold:>14 TIPS
IFGeinLow Atten: 5B oeTP NNNEN FGainiLow Atten: 6 dB oerlP NNNAN
Mkr1 58.126 GHz Mkr1 60.110 GHz
Ref Dfset 38.3dB Ref Offset32.7 dB
fogekas_Ref 0.00 dBm -51.921 dBm {ogsi _Ref 000 dBm -46.753 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
AT 00— 1
s 91 o nmt. Lot i 4 el gl o i Syttt “:;
et e oA TSR PR R AT RN m " ‘ el
¢ prilpaidd} Téhwr bt Y
6 600
o
o
Start 58,000 GHz Stop 60,000 GHz Start 60.000 GHz Stop 62.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
[EBE= B Agilent Specirum Anayzer - 1025775 BT
L RREC [ SasENT] [ auGNATO | 11:06:52 A e 15, 2015 RL [ EXTMDER CORREC | [ SENSEIN™ [ ATNAUTO | 1:10:46 AMDec 15,2015
[Marker 163.390000000000 GHz . Avg Type:Log-Pur TRACE[L 2345 5 Marker 164.326000000000 GHz Avg Type: Log-Pwr T >
TR G T FreeRun AvglHold:>14 i Fast ) TM0:FreeRun Avglld>1it ey
IFGeinLow Atten: 608 o L Aten: 6.dB o
Mkr1 63.390 GHz Mkr1 64.326 GHz
Ref Dffset 327 dB Ref Offset32.7 dB
fogeias_Ref 0.00 dBm -46.986 dBm {ogsi _Ref 000 dBm -47.169 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
AT 1 1
- |t nbualad) " Mot sela ety Ul gl ¥, .4..,._ ol b et ..;....,I.uu A (RPPIEY Y ek bl otk 2l -
- 600
o
o
Start 62,000 GHz Stop 64,000 GHz Start 64.000 GHz Stop 66.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
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Transmitter Radiated Emissions (continued)

1025775 [EBE=

Anaiyzes - 11025775 R

EXT MK RREC [ SasENT] [ auGNATO | 11:14:38 AV e 15, 2015 RL EXT MDER CORREC | [ SENSEIN™ [ ATNAUTO | 1:20:01 AMDec |
Marker 167.414000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 168.574000000000 GHz Avg Type: Log-Pwr TRCEL2345 €
ROt G Thg: FreeRun Avg Hold:>14 VPE I/ e PiGiFas o Trig:FreeRun AvglHold:>14 TIPS
IFGeinLow Atten: 5B oeTP NNNEN FGainiLow Atten: 6 dB oerlP NNNAN
Mkr1 67.414 GHz Mkr1 68.574 GHz
Ref Dffset 327 dB Ref Offset32.7 dB
fogeias_Ref 0.00 dBm -46.429 dBm {ogsi _Ref 000 dBm -45.839 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
AT .1 ?
Lt 2
o - vyt ool ot ool eyt A " W i AP b B b A e i
6 600
o
o
Start 66,000 GHz Stop 68,000 GHz Start 68,000 GHz Stop 70.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
[EBE= B Agilent Specirum Anayzer - 1025775 BT
L RREC [ SasENT] [ auGNATO | 11:26:52 A e 15, 2015 RL [ EXTMDER CORREC | [ SENSEIN™ [ ATNAUTO | 113047 AMDec 15,2015
[Marker 171.052000000000 GHz § Avg Type: Log-Pur TRACEL 2345 Marker 173.178000000000 GHz Avg Type: Log-Pwr T >
TR G T FreeRun AvglHold:>14 i Fast ) TM0:FreeRun Avglld>1it ey
IFGeinLow Atten: 608 o L Aten: 6.dB o
Mkr171.052 GHz Mkr1 73.178 GHz
Ref Dffset 327 dB Ref Offset32.7 dB
fogeias_Ref 0.00 dBm -45.432 dBm {ogsi _Ref 000 dBm -45.906 dBm
1= 13,30 | 1 13,00 cBn
Eas
3
4 ?1 1
5 - it rbarybryk S e |rl A \'." WA, i Moy kot b ey TA N . ETERRR RV} g e gk A M M ._umnpfn
- 600
o
o
Start 70,000 GHz Stop 72000 GHz Start 72,000 GHz Stop 74.000 GHz
#Res BW 4.3 kHz #VBW 13kHz Sweep 103.3 s {1001 pts) #Res BW 4.3 kHz #VBW 13 kHz Sweep 103.35 (1001 pts)
= sTaTU = sTas|
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

ﬁzset Instrument Manufacturer Type No. Serial No. Date Calibration Due ﬁ\?:e.rval
' (Months)

M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 23 Apr 2016 12
M1832 | Spectrum Analyser | Agilent N9010A MY53470303 | 26 Mar 2016 24
M197 Harmonic Mixer Hewlett Packard 11970U 2332A00782 | 30 Sep 2017 36
M194 Harmonic Mixer Hewlett Packard 11970V 2521A01005 23 Apr 2017 36
A2343 | Diplexer Farran DIP-1-0001 | FTL 3098B %&c‘;g‘i’rr:g"” not -
A202 Horn Antenna Flann 24240-20 116 15 May 2016 12
A1916 | Horn Antenna Flann 25240-25 166399 15 May 2016 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 01 May 2016 12
A1818 | Horn Antenna EMCO 3115 00075692 20 Dec 2015 12
A253 Horn Antenna Flann 12240-20 128 20 Dec 2015 12
A254 Horn Antenna Flann 14240-20 139 20 Dec 2015 12
A255 Horn Antenna Flann 16240-20 519 20 Dec 2015 12
A256 Horn Antenna Flann 18240-20 400 20 Dec 2015 12
A436 Horn Antenna Flann 20240-20 330 21 Dec 2015 12
A203 Horn Antenna Flann 22240-20 343 19 May 2016 36
A1785 | Pre Amplifier Farran FLNA-28-30 | FTL 6483 09 Jan 2016 12
M1874 | Test Receiver Rohde & Schwarz | ESU26 100553 12 Jun 2016 12
M1630 | Test Receiver Rohde & Schwarz | ESU40 100233 20 Feb 2016 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 21 Dec 2015 12
S0537 | Power Supply TTi EL302D 3008A00405 | Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 26 May 2016 12
G0543 | Amplifier Sonoma 310N 230801 10 Feb 2016 3
M1273 | Test Receiver Rohde & Schwarz | ESIB26 100275 19 Mar 2016 12
A490 Antenna Chase CBL6111A 1590 30 Apr 2016 12
M1945 | Thermohygrometer | JM Handelspunkt | 30.5015.01 0112 23 Apr 2016 12
K0001 5m RSE Chamber | Rainford EMC N/A N/A 19 Mar 2016 12
A1834 | Attenuator Hewlett Packard 8491B 10444 05 Mar 2016 12
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 23 Apr 2016 12
A2554 | Terminator Micronde R404610 Not stated Calibrated before use -
A2555 | Terminator Micronde R404610 Not stated Calibrated before use -
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5.2.6. Transmitter Frequency Stability (Temperature Variation)

Test Summary:

Test Engineer: Ben Mercer Test Dates: 16 December 2015 &
17 December 2015

Test Sample Serial Numbers: 311510061 & 3115155009

FCC Reference: Part 25.202(d)

Test Method Used: KDB 971168 Section 9.0 referencing FCC Part 2.1055

Environmental Conditions:

Ambient Temperature (°C): 231025
Ambient Relative Humidity (%): 3810 49
Note(s):

1. The EUT was configured to transmit a CW tone during frequency stability tests.
2. Frequency stability was measured using the frequency counter function of a spectrum analyser.
3. Temperature was monitored throughout the test with a calibrated digital thermometer.

Test setup:

Laptop PC

EUT < AC Power Supply
»| RF Attenuator P Spectrum Analyser
Probe Thermometer

Environmental Chamber
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Transmitter Frequency Stability (Temperature Variation)
Results: Middle Channel (14125.0 MHz)

Tomperaure | Meteues | Fogheney | Foiene | Lt | Margn | gy
(MHz) (Hz) (PpM) ppm) (Ppm)
-30 14125.001384 1384 0.0980 10.0 9.9020 Complied
-20 14124.999236 764 0.0541 10.0 9.9459 Complied
-10 14124.998343 1657 0.1173 10.0 9.8827 Complied
0 14124.998801 1199 0.0849 10.0 9.9151 Complied
10 14124.998371 1629 0.1153 10.0 9.8847 Complied
20 14124.997340 2660 0.1883 10.0 9.8117 Complied
30 14124.997106 2894 0.2049 10.0 9.7951 Complied
40 14124.997282 2718 0.1924 10.0 9.8076 Complied
50 14124.996929 3071 0.2174 10.0 9.7826 Complied
Test Equipment Used:
Asset . o Cal.
No. Instrument Manufacturer Type No. Serial No. Date Calibration Due | Interval
(Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 Not stated 23 Apr 2016 12
M1832 | Spectrum Analyser | Agilent N9010A MY53470303 | 26 Mar 2016 24
E0s13 | Chvrenmental TAS o0, 23900506 | Calibrated before use .
M1643 | Thermometer Fluke 521 18890136 23 Apr 2016 12
A2630 | Attenuator Weinschel WA75-3-12 | A299 Calibrated before use -
A2631 | Attenuator Weinschel WA75-6-12 | A300 Calibrated before use -
A2632 | Attenuator Weinschel WA75-10-12 | A301 Calibrated before use -
A2633 | Attenuator Weinschel WA75-10-12 | A302 Calibrated before use -
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5.2.7. Transmitter Frequency Stability (Voltage Variation)

Test Summary:

Test Engineer:

Ben Mercer

Test Date:

17 December 2015

Test Sample Serial Numbers:

311510061 & 3115155009

FCC Reference:

Part 25.202

(d)

Test Method Used:

KDB 971168 Section 9.0 referencing FCC Part 2.1055

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

41

Note(s):

1. The EUT was configured to transmit a CW tone during frequency stability tests.

Frequency stability was measured using the frequency counter function of a spectrum analyser.

A variable transformer was used to vary the AC supply voltage between 85% and 115% of the nominal

voltage.

4. Voltage was monitored throughout the test with a calibrated digital voltmeter.

Test setup:
Laptop PC >» EUT »| RF Attenuator »| Spectrum Analyser
A
AC Power Supply [« Tr\a/ﬁ:;?'meer »|  Multimeter
Results: Middle Channel (14125.0 MHz)
Supply Measured Frequency Frequency Limit Margin Result
Voltage (V) Frequency Error Error (ppm) (ppm)
(MHz) (H2) (ppm)

102.0 14124.997653 2347 0.1662 10.0 9.8338 Complied

138.0 14124.997528 2472 0.1750 10.0 9.8250 Complied
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Transmitter Frequency Stability (Voltage Variation)
Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Calibration Cal.
No. Due Interval
(Months)
M1659 | Thermohygrometer = JM Handelspunkt | 30.5015.13 Not stated 23 Apr 2016 12
M1832 | Spectrum Analyser = Agilent N9010A MY53470303 | 26 Mar 2016 24
A2630 | Attenuator Weinschel WA75-3-12 A299 Calibrated before use -
A2631 Attenuator Weinschel WA75-6-12 A300 Calibrated before use -
A2632 | Attenuator Weinschel WA75-10-12 | A301 Calibrated before use -
A2633 | Attenuator Weinschel WA75-10-12 | A302 Calibrated before use -
A088 \T/?arLast?lc?rmer Zenith Y20-HM 9029 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 26 May 2016 12
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range CI? nfide:nce Calcula_ted
evel (%) Uncertainty
Power Spectral Density 13750 MHz to 14500 MHz 95% 13.66 dB
Occupied Bandwidth 13750 MHz to 14500 MHz 95% +3.92 %
Conducted Spurious Emissions (Coaxial) 30 MHz to 40 GHz 95% +4.44 dB
Conducted Spurious Emissions (Waveguide) | 40 GHz to 72.5 GHz 95% +4.10 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 72.5 GHz 95% 12.94 dB
Frequency Stability 13750 MHz to 14500 MHz 95% +0.063 ppm

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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7. Report Revision History

Version Revision Details
Number Page No(s) Clause Details
1.0 - - Initial Version
2.0 - - Section 5.2.5 block diagram updated
3.0 26 - Margin updated

- - Terminations added to required equipment lists

--- END OF REPORT ---
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