Channel Position BRFBW - Bandwidth 1.4 MHz - Antenna C

=0 e

RL RE s0Q A SENSE:EXT] ALIGN AUTD |

enter Freq 7.750000000 GHz ) #Avg Type: RMS TRACEI1 2345 6

PNO: Fast —»- 1rig: Free Run TVPE | Wi

IFGain:Low #Atnen: 14 dB CET|ANNNNN

Mkr1 3.662 5 GHz

Ref Offset 43.87 dB

19 daidy Ref 20.00 dBm -30.09 dBm
100
0.00
<100
-0

’1

00 M PPN S, o e e ]
-400
-500
-B0.0
-70.0

Start 3.500 GHz Stop 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)

MsG STATUS

Channel Position BRFBW - Bandwidth 1.4 MHz - Antenna C

RL AF [sog  AC |__sewse:e| ALIGN AUTO | 111 2016

enter Freq 16.000000000 GHz ) #Avg Type:RMS TRACE[1 23456

PNO: Fast —+— 1rig: Free Run TVPE WY

IFGain:High #Atten: 0 dB pET|A NNNNN

Mkr1 17.784 4 GHz

Ref Offset54.11 dB

19 gBidiv Ref 20.00 dBm -28.83 dBm
100
0.00
100
200

!1
300
L
_m_’__.——-d'mh-w

-400
500
-60.0
-70.0

Start 12.000 GHz Stop 20.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)

MEG STATUS

Document 75933528 Report 01 Issue 1

Product Service

Page 410 of 427



—~\

/\
l:!A

v/

Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna C

Product Service

RL RE 50 2 4 DC [ s il [ AL o | 09:14:44 AMFeb 09,2016
enter Freq 1.750004500 GHz ) #Avg Type: RMS TRACE]1 2345 6
NFE PNO: Fast —»— 1rig: Free Run TRE | WY
IFGain:Low #Atten: 30 dB peET|A NNNNN
Mkr1 1.979 3 GHz
Ref Offset 35.34 dB
19 daidy Ref 49.76 dBm 41.92 dBm
¢
w0
08
198
976
024
02
202
302
-40.2
Start 0 MHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
use sTaTus| 1 DC Coupled

Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna C

me Wﬂ )
AL T sensext] T PLicH o =
enter Freq ? ?500[)[]000 GHz ) ﬂ\\fl Type:RMS TRACE[L 2345 6
PNO: Fast ~»— 17ig: Free Run PE| WA
IFGain:Low #Atten: 14 dB TS |A RN
Mkr1 3.659 5 GHz
Ref Offset 43.87 dB
19 gBidiv Ref 20.00 dBm -30.16 dBm
10.0
0.00
100
200
.1
00
I N E—— A
-400
500
600
-70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 17.00 s (17000 pts)
MEG STATUS
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Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna C

RL AF SO0 AC [ s il [ AL 0 | 05:15:41 AMFeb 09,2015
enter Freq 16.000000000 GHz . #Avg Type: RMS TRACE[} 2345 6
PNO: Fast —— Trig: Free Run TVRE | WA
IFGain:High #Atten: 0 dB cET|A NNNNN
Mkr1 17.393 3 GHz
Ref Offset54.11 dB
fo galdlv Ref 20.00 dBm -28.92 dBm
100
0.00
100
200
.1
200 -,
= L~
-_______,...-—'--'"-'-_"“ T
400
500
500
700
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHZ* #Sweep 16.00 s (16000 pts)
MSG STATUS

Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna C

Keysight Spectrum Anahyzer - Swept SA i 2= !
RL AF s0 2. DC | sensE:ExT] | ALIGN AUTO 03:34:30 PH [
enter Freq 1.750004500 GHz . #Avg Type: RMS TRACE[1 23456
NFE PNO: Fast —+— 1rig: Free Run TPE | WY
IFGain:Low #Atten: 30 dB pET|A NNNNN
Mkr1 1.989 3 GHz
Ref Offset 35.34 dB
fo galdlv Ref 49.44 dBm 41.34 dBm
¢
4
24
194
9.44
05
106
208
06 '
-406
Start 0 MHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
. sTaTus| 1 DC Coupled
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Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna C

=0 e

RL RF

5002
enter Freq 7.750000000 GHz

SENSE:EXT]

Ref Offset 43.87 dB
E%galdlv Ref 20.00 dBm

PNO: Fast —»- 1rig: Free Run
IFGain:Low #Atnen: 14 dB

ALIGN AUTO

#Avg Type: RMS TRACE[1 23456
TVPE| Wiy
pET/A NNNNN

Mkr1 3.635 5 GHz

-30.21 dBm

-400

-50.0

-60.0

-70.0

Start 3.500 GHz
#Res BW 1.0 MHz

MEG

#VBW 3.0 MHz*

Stop 12.000 GHz
#Sweep 17.00 s (17000 pts)

STATUS

Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna C

Fersaht spcrum A Swept A - — T )

RL AF [sog  AC |__sewse:e| ALIGN AUTO | 03:35:21 PH 2016

enter Freq 16.000000000 GHz ) #Avg Type:RMS TRACE[1 23456

PNO: Fast ~»— 17ig: FreeRun TYPE| WA

IFGain:High #Atten: 0 dB DET|ANNNNN

Mkr1 17.396 3 GHz

Ref Offset54.11 dB

19 gBidiv Ref 20.00 dBm -28.88 dBm
100
0.00
100
200

1
300 P
e L -
—-HW B

-400
500
-60.0
-70.0

Start 12.000 GHz Stop 20.000 GHz

#Res BW 1.0 MHz

MEG

#VBW 3.0 MHz*

#Sweep 16.00 s (16000 pts)

STATUS
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Configuration 6 Antenna

D

Maximum Output Power 44.77 dBm

Remarks

LTE Modulation = QPSK

Channel Position BRFBW - Bandwidth 1.4 MHz - Antenna D

il el i

RL

FF TY. X
enter Freq 1.750004500 GHz
NFE

PNO: Fast ~#— 11ig: Free Run

= o e
03:07:06 PMFeb 08, 2016
TRACE[1 2345 6

FE|W
DET|ANNNNN

IFGain:Low #Amen: 30 dB
o R SadE MKt 13098 dBm
¢
3|9
29
189
886

-1.14

1.1

2.1

Start 0 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 7.000 s (7000 pts)
MsG sTaTus | 1 DC Coupled

Stop 3.500 GHz
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Channel Position BRFBW - Bandwidth 1.4 MHz - Antenna D

=0 e

RL RF

5002
enter Freq 7.750000000 GHz

SENSE:EXT]

ALIGN AUTO

— #Avg Type: RMS ‘M\gzln-tsa
m rig: Free Run T VR
I?G"E'InFI?:w - #Atten: 14 dB pET/A NNNNN
Mkr1 3.688 0 GHz
Ref Offset 43.35 dB
o gBldIv Ref 20.00 dBm -30.67 dBm
100
0.00
<100
-200
1
300 ¢
M P R ey
-40.0
<500
-60.0
700
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHZ* #Sweep 17.00 s (17000 pts)
MSG STATUS

Channel Position BRFBW - Bandwidth 1.4 MHz - Antenna D

S i i

RL RF

enter Freq 16.000000000 GHz

[ seEnse:ExT]

ALIGN AUTO | 107:58 P Feb 08, 2016 _

N #Avg Type: RMS TecEfi 23456
fliadd :FP;:h - I::.:r ?:sun eT/A NNNNN
Mkr1 17.766 9 GHz
Ref Offset 47.7 dB
fo galdlv R.ef 20.00 dBm -35.34 dBm
0.0
0.00
100
-200
300 41
———
<500
-60.0
700
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG STATUS
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Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna D

Product Service

RL RE 50 2 4 DC [ s il [ AL o | 09:10:50 AMFeb 09,2016 _
enter Freq 1.750004500 GHz ) #Avg Type: RMS TRACE]1 2345 6
NFE PNO: Fast —»— 1rig: Free Run TRE | WY
IFGain:Low #Atten: 30 dB peET|A NNNNN
Mkr1 1.979 3 GHz
Ref Offset 35.02 dB
19 daidy Ref 48.62 dBm 41.98 dBm
¢
06
p.-1)
186
862
-1.38
1.4
214
314
414
Start 0 MHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
use sTaTus| 1 DC Coupled

Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna D

me Wﬂ )
AL T sensext] T PLicH o =
enter Freq ? ?500[)[]000 GHz ) ﬂ\\fl Type:RMS TRACE[L 2345 6
PNO: Fast ~»— 17ig: Free Run PE| WA
IFGain:Low #Atten: 14 dB TS |A RN
Mkr1 3.650 0 GHz
Ref Offset 43.35 dB
19 gBidiv Ref 20.00 dBm -30.70 dBm
10.0
0.00
0.0
200
1
00
jk"\/w-—-f""' - e A————
-40.0
500
600
70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 17.00 s (17000 pts)
MEG STATUS
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Channel Position MRFBW - Bandwidth 1.4 MHz - Antenna D

RL AF 50 0 1|
enter Freq 16.000000000 GHz
PRO: Fast

Ref Offset 47.7 dB

10 dBidiv~ Ref 20.00 dBm
Log

IFGain:High

il

s~ Trig: Free Run
#Aten: 0 dB

==

09:11:47 AMFeb 09,2016

TRACE(] 23456

jpies g v

Mkr1 17.787 4 GHz
-35.23 dBm

#Avg Type: RMS

-400

-50.0

-60.0

-70.0

Start 12.000 GHz
#Res BW 1.0 MHz

MG

#VBW 3.0 MHz*

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)

STATUS

Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna D

Keysight Spectrum Anshyzer - Swept SA
RL RF | 's0aA0C

NSEEXT|

=)o e
03:38:22 PM Feb 08, 2016

ALIGN AUTO

#Avg Type: RMS

enter Freq 1.?50I]I.M.5.|]D GHz Trig: Free Run ‘:22\1 23456

e I?ggan:w - #Atgllon: 30dB CET|ANNNNN

Mkr1 1.989 3 GHz

Ref Offset 36.02 dB
{0 dsidiv Ref 46.95 dBm 41.42 dBm
o 1

k1]
70
17.0
6.95
305

Start 0 MHz
#Res BW 1.0 MHz

MEG

#VBW 3.0 MHz*

Stop 3.500 GHz
#Sweep 7.000 s (7000 pts)

sTaTus| 1 DC Coupled
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Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna D

RL AF SO0 AC [ s il [ AL 0 | 03:38:48 PHFeb 08, 2016
enter Freq 7.750000000 GHz . #Avg Type: RMS TRACE[} 2345 6
PNO: Fast —— Trig: Free Run TVRE | WA
IFGain:Low #Atten: 14 dB pET/A NNNNN
Mkr1 3.658 0 GHz
Ref Offset 43.35 dB
fo galdlv Ref 20.00 dBm -30.70 dBm
100
0.00
<100
-200
1
200 ¢
MW“"‘"‘ ~ I R S B
-40.0
<500
-60.0
700
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHZ* #Sweep 17.00 s (17000 pts)
MSG STATUS

Channel Position TRFBW - Bandwidth 1.4 MHz - Antenna D

Keysight Spectrum - Swept SA ==
RL AF [s0R AC | semsE:ExT| | ALIGN AUTO 03:39:43 PM ]
enter Freq 16.000000000 GHz ) #Avg Type:RMS TRACE[1 23456
PNO: Fast ~»— 17ig: FreeRun TYPE| WA
IFGain:High #Atten: 0 dB pET|A NNNNN
Mkr1 17.758 9 GHz
Ref Offset 47.7 dB
19 gBidiv Ref 20.00 dBm -35.23 dBm
100
0.00
100
200
30.0 1
a0 i _— =i “fwi ——— s e — .
500
-60.0
-70.0
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MEG STATUS
Limit -19 dBm
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25 FREQUENCY STABILITY

2.5.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1055

FCC CFR 47 Part 24, Clause 24.235

Industry Canada RSS-133, Clause 6.3
2.5.2 Date of Test and Modification State

19 February 2016 - Modification State 0

253 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.5.4 Environmental Conditions

Ambient Temperature 25.3°C
Relative Humidity 21.5%

2.5.5 Test Method

The EUT was placed in a Climatic Chamber and connected to a Signal Analyser via an
attenuator and was set to transmit at its maximum rated output power in the configuration
described below.

The temperature was varied over the range -30°C to +50°C in 10°C steps. At each temperature
interval, the EUT was left to stabilise. After this period of time, the mean Frequency Error was
measured and recorded on the Middle channel.

At 20°C, the voltage was varied between 85% and 115% of the nominal declared voltage. At

each extreme voltage, the mean Frequency Error was measured and recorded on the Middle
channel.
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2.5.6 Test Results

Configuration 1 Antenna A

B T

Maximum Output Power 44.77 dBm

&

Product Service

Frequency Error (Hz)
Temperature
Channel Position M
-30°C 6.95
-20°C -7.50
-10°C 7.03
0°C 7.06
+10°C 5.74
+20°C 6.40
+30°C -6.46
+40°C -8.68
+50°C 7.30
Remarks

Test Model = TM1 (QPSK)

Configuration 3 Antenna A

Maximum Output Power 44.77 dBm

Frequency Error (Hz)
Temperature
Channel Position M
-30°C 5.56
-20°C 4.85
-10°C 4.71
0°C 4.99
+10°C -5.97
+20°C 5.78
+30°C 5.37
+40°C 5.82
+50°C -5.89
Remarks

Test Model = ETM1.1 (QPSK) / 5 MHz

Configuration 1 Antenna A

Maximum Output Power 44.77 dBm

Frequency Error (Hz)
Voltage
Channel Position M
-40.8 V -7.43
-48.0V 6.40
-55.2V -7.14
Remarks

Test Model = TM1 (QPSK)
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Configuration 3 Antenna A

B T

Maximum Output Power 44.77 dBm

&

Product Service

Frequency Error (Hz)
Voltage —
Channel Position M
-40.8V -6.15
-48.0V 5.78
-55.2V -4.98
Remarks

Test Model = ETM1.1 (QPSK) / 5 MHz

Limit

+1.5 ppm or £2.895 kHz
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SECTION 3

TEST EQUIPMENT USED
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Product Service
3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
CaIi‘bration Calibration
Instrument Manufacturer Type No. TE No. Period Due
(months)

Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic A1l 2138 12 09-Dec-2016
DMM Fluke 79 3057 12 07-Oct-2016
iﬁ:l";;‘;rr“ Agilent PXA N9030A US49230391 |12 29-Dec-2016
Network Analyser | Agilent 8722ES US39175387 12 30-Sep-2016
PSU (DC) Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1995 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1996 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1997 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1998 - O/P Mon
RF Switch Ericsson RARFSW 4X1 001 - O/P Mon
Switch Driver newett 11713A 3748A06076 | - O/P Mon
PSU (DC) Leader 730-3D 9801135 - O/P Mon
Occupied Bandwidth
Hygrometer Rotronic A1 2138 12 09-Dec-2016
DMM Fluke 79 3057 12 07-Oct-2016
iggfyt;‘;‘ Agilent PXA N9030A US49230391 |12 29-Dec-2016
Network Analyser | Agilent 8722ES US39175387 12 30-Sep-2016
PSU (DC) Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1995 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1996 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1997 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1998 - O/P Mon
RF Switch Ericsson RARFSW 4X1 001 - O/P Mon
Switch Driver nowlett 11713A 3748A06076 | - O/P Mon
PSU (DC) Leader 730-3D 9801135 - O/P Mon
Band Edge
Hygrometer Rotronic A1 2138 12 09-Dec-2016
DMM Fluke 79 3057 12 07-Oct-2016
iE:f;t;:T Agilent PXA N9030A US49230391 |12 29-Dec-2016
Network Analyser | Agilent 8722ES US39175387 12 30-Sep-2016
PSU (DC) Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1995 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1996 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1997 - O/P Mon
Attenuator (30dB) | Weinschel WA48-30--33-LIM 1998 - O/P Mon
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D
ue
(months)
RF Switch Ericsson RARFSW 4X1 001 - O/P Mon
Switch Driver Hewlett Packard | 11713A 3748A06076 - O/P Mon
PSU (DC) Leader 730-3D 9801135 - O/P Mon
Transmitter Spurious Emissions
Hygrometer Rotronic A1 2138 12 09-Dec-2016
DMM Fluke 79 3057 12 07-Oct-2016
Spectrum Agilent PXA N9030A US49230391 |12 29-Dec-2016
Analyser
Network Agilent 8722ES US39175387 | 12 30-Sep-2016
Analyser
PSU (DC) Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator .
(30dB) Weinschel WA48-30--33-LIM 1995 - O/P Mon
Attenuator .
(30dB) Weinschel WA48-30--33-LIM 1996 - O/P Mon
Attenuator .
(30dB) Weinschel WA48-30--33-LIM 1997 - O/P Mon
Attenuator .
(30dB) Weinschel WA48-30--33-LIM 1998 - O/P Mon
RF Switch Ericsson RARFSW 4X1 001 - O/P Mon
Switch Driver Hewlett Packard | 11713A 3748A06076 - O/P Mon
PSU (DC) Leader 730-3D 9801135 - O/P Mon
HPF Wainwright o TNX6-2766-3500-26500- ) ggq - O/P Mon
Frequency Stability
Hygrometer Rotronic A1l 2138 12 09-Dec-2016
DMM Fluke 79 3057 12 07-Oct-2016
Thermometer Fluke 51 2267 12 09-Dec-2016
ipec“um Agilent PXA N9030A MY55410202 | 12 24-Dec-2016
nalyser
PSU (DC) Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator .
(30dB) Weinschel WA48-30--33-LIM 1995 - O/P Mon
Climatic chamber | Burnsco RTC-37P-3-3 07-07 - O/P Mon
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

Product Service

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline Frequency / Parameter MU

Conducted Output Power 30 MHz to 20 GHz Amplitude +0.7 dB

Conducted Emissions 30 MHz to 20 GHz Amplitude +2.7dB

Frequency Stability 30 MHz to 2 GHz +28.0 Hz

Occupied Bandwidth Up to 20 MHz Bandwidth PR

Band Edge 30 MHz to 20 GHz Amplitude +0.8dB
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2016 TUV SUD Product Service
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ANNEX A

MODULE LIST
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Configuration 1-11
Product Product No R-State Serial No
AIR 32 B4A B2P (Mockup) - - D240166762
RRUS 32A B2 KRC 161 418/1 R1C D16R536320
Software Version: CXP9017316/5 Revision: R60KM
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